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INTRODUCTION 

The  aim  of  the  i)resent  work  is  to  furnish  an  authentic  reference  book  that  will 
be  of  o-reatest  service  not  only  to  the  trained  botanist  .but  to  everyone  interested  in 
the  native  plant  life  of  the  Pacific  States.  It  is  patterned  after  the  classical  work  of 
Britton  and  Brown,— "Illustrated  Flora  of  the  Northern  United  States  and 
Canada." — and  is  the  second  comprehensive  illustrated  flora  published  in  this  coun- 
try. Every  species  of  fern,  flower,  tree,  and  shrub  known  to  grow  wild  in  the 
Pacific  States  is  illustrated  and  described. 

The  Physical  Features  of  the  Pacifiic  States. 

The  three  Pacific  States— Washington,  Oregon,  and  California— form  the 
western  boundary  of  the  United  States  extending  along  the  shore  of  the  Pacific 
from  49°  to  2>Z°  35'  north  latitude,  a  distance  of  1,300  miles.  They  have  an  average 
width  of  about  250  miles,  and  an  area  of  324,123  square  miles. 

The  outstanding  physical  features  are  the  two  great  mountain  systems,  the 
Cascade-Sierra  Nevada  and  the  Coast  Ranges,  which  in  general  parallel  the  coast. 
Of  these  the  former  is  much  the  more  prominent,  and  exerts  the  greater  influence 
on  climatic  conditions,  forming  a  remarkably  distinct  divide  between  the  Pacific 
slope  on  the  west  and  the  interior  or  Great  Basin  region  on  the  east.  The  Pacific 
slope  has  an  oceanic  climate  with  mild,  rainy  winters  and  cool  (especially  near  the 
coast),  dry  summers,  while  east  of  the  divide  the  climate  is  continental,  with  cold 
winters  and  hot  summers. 

Rainfall  is  greatest  in  the  Northwest,  diminishing  southward  and  toward  the 
interior.  From  northwestern  California  to  the  Puget  Sound  region  the  average 
annual  rainfall  is  75  to  100  inches ;  in  the  San  Francisco  I'ay  region  20  to  25 
inches,  and  at  San  Diego  10  inches.  East  of  the  Cascade-Sierra  Nevada  Divide  it  is 
much  reduced,  producing  semi-arid  conditions  in  eastern  Washington  and  Oregon, 
and  typical  desert  conditions  in  southeastern  California,  where  the  annual  rainfall 
is  only  2  to  5  inches. 

Floral  Features  of  the  Pacific  States. 

The  great  coniferous  forests  of  the  Northwest  and  the  mountains  of  California 
are  the  most  prominent  floral  feature.  Nowhere  are  there  more  extensive  forests, 
more  majestic  trees,  or  greater  variety  of  cone-bearing  species.  In  the  foothills  and 
coastal  valleys  of  California  chaparral  and  oaks  replace  the  conifers,  the  open  park- 
like groves  of  the  latter  contributing  much  to  the  charm  of  the  region.  Finally, 
fonning  a  striking  contrast  to  the  forests,  are  the  bunch-grass  plains  of  eastern 
Washington  and'  Oregon,  the  sage-brush  tracts  of  southeastern  Oregon  and 
adjacent  California,  and  the  weird  cacti  and  yuccas  of  the  southern  California 
deserts. 

Life  Zones. 

The  usual  manual  method  of  noting  geographical  distribution  by  states  is 
inadequate  in  the  Pacific  region,  where,  owing  to  the  diversity  of  topography  and 
climate,  plant  distribution  is  unusually  complex.  As  an  aid  therefore  in  designating 
distribution.  Merrianvs  system  of  Life  Zones  has  been  used.  These  zones  as  repre- 
sented in  the  Pacific  States  are  as  follows : 

'Arctic-Alpine  Zone 
Boreal  Region       {Hudsonian  Zone 

Canadian  Zone 


Austral  Region    - 


Transition  Zone 
Upper  Sonoran  Zone 
Loiver  Sonoran  Zone 
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The  Arctic-Alpine  Zone  occupies  the  high  ahitudes  of  the  mountains  alcove 
timber-line.  On  Mt.  Rainier,.  Washington,  timber-hne  is  about  7,500  feet  altitude; 
on  Mt.  Shasta,  northern  California,  about  9,500  feet,  while  on  Mt.  San  Gorgonio, 
southern  California,  which  is  11,425  feet  in  elevation,  trees  extend  to  the  summit, 
although  a  few  Arctic-Alpine  plants  are  present.  The  zone  is  characterized  by  the 
absence  of  trees,  and  the  dwarf  (often  matted)  habit  of  the  shrubs  and  perennial 
herbs.  Among  the  characteristic  species  are :  Festuca  alpina,  Cares  hrczveri,  Salix 
nivalis,  Oxyria  didyna,  Ranunculns  eschscholtcii,  Draba  brewcri,  Sineloz^'skia 
calycina,  Saxifraga  toluiiei.  Liitkea  pectinafa,  and  Dryas  octopctala. 

The  Hudsonian  and  Canadian  Zones  include  the  subalpine  forests,  and  are  not 
always  readily  separable,  especially  in  the  Sierra  Nevada  where  the  former  is 
poorly  developed.  The  Hudsonian  is  the  uppermost  timber  zone  extending  from 
timber-line  to  2,000  or  3,000  feet  below.  Characteristic  trees  are:  Finns  albicaulis, 
Finns  balfouriana,  Abies  lasiocarpa,  Chaiuaeeyparis  nootkatensis,  and  Tsnga 
inertensiana. 

The  Canadian  Zone  comprises  the  lower  portion  of  the  subalpine  forests.  In 
the  Cascades  of  Washington  it  is  usually  between  3,000  and  5,000  feet  altitude,  and 
in  the  central  Sierra  Nevada  between  6,500  and  9.000  feet.  Among  the  char- 
acteristic trees  are:  Finns  nionticola,  Finns  contorta  nuurrayana,  Finns  jeffreyi. 
Abies  aniabilis,  Abies  magnifiea,  and  Fopnlns  tretnitloides.  A  narrow  coastal  strip 
extending  from  southern  Alaska  to  northern  California,  in  which  the  dominating 
tree  is  Ficca  sitchensis,  is  to  be  considered  as  belonging  to  the  Canadian  Zone.  The 
presence  of  this  boreal  flora  is  undoubtedly  due  to  the  cold,  foggy  summer  months. 

Tlie  Transition  Zone  is  represented  in  the  Pacific  States  by  two  clearly-defined 
areas,  the  Humid  Transition  Area  and  the  Arid  Transition  Area.  The  Humid 
Transition  includes  the  redwood  belt  of  northern  California  and  the  great  conifer- 
ous forest  belt  of  western  Oregon  and  Washington,  where  the  dominating  tree  is 
Fsendotsnga  mucronata.  The  Arid  Transition  is  the  yellow  pine  belt  {Finns 
ponderosa)  of  western  North  America.  In  Washington  and  northern  Oregon  it  is 
restricted  to  the  eastern  side  of  the  Cascade  Divide,  but  in  southern  Oregon  and 
California  it  extends  to  the  inner  Coast  Ranges.  The  most  characteristic  tree  is 
Finns  ponderosa,  but  other  typically  Arid  Transition  trees  are:  Libocedrns  decnr- 
rens,  Finns  lauibertiana,  Abies  concolor,  and  Qnerens  kelloggii.  The  bunch-grass 
plains  of  eastern  Washington  and  eastern  Oregon  also  belong  to  this  zone. 

Tlie  Upper  Sonoran  Zone  comprises  the  oak  and  chaparral  belts  of  the  Cali- 
fornia foothills  and  valleys,  and  the  sage-brush  and  pifion  belts  east  of  the  Cascade- 
Sierra  Nevada  Divide.  In  the  California  Upper  Sonoran  the  most  important  char- 
acteristic trees  and  shrubs  are:  Finns  sabiniana,  Qnerens  lobata,  Qnerens  doitglasii, 
Qnerens  dnmosa,  Aeseulns  californiea,  Adenostoma  faseicnlata,  Ceanothus 
cnneatns,  and  Ccanothns  divaricatus.  In  eastern  Oregon  and  Washington  the  most 
conspicuous  plant  is  the  sage-brush,  Artemisia  tridentata.  Other  characteristic 
lignescent  plants  are:  Eriogonnm  m-icrotheca,  Grayia  spinosa,  Knnzia  tridentata, 
and  Chrysothamnns  nanscosus.  On  the  desert  slopes  of  the  California  mountains 
the  Upper  Sonoran  represents  the  pihon-juniper  belt,  of  which  the  two  most  con- 
spicuous plants  are  Finns  nionopliylla,  and  Sabina  californiea. 

The  Lozcer  Sonoran  Zone  is  the  typical  desert  flora  of  the  Mojave  and  Colo- 
rado Deserts,  but  it  also  includes  the  San  Joaquin  \^alley  and  the  inner  coastal 
valleys  of  southern  California.  Among  the  characteristic  trees  and  shrubs  are: 
Yucca  brevifolia,  Yncca  mohavensis,  Fopnlus  frenionti,  Salix  gooddi)igii.  Atriplex 
lentiforuiis,  Olneya  tesota,  Fonqnieria  splendens,  and  various  species  of  cylindrical 
opuntias. 

The  Floral  Elements. 

Boreal  Element.  The  Boreal  Zones, — Arctic,  Hudsonian,  and  Canadian, — 
have  a  flora  essentially  boreal  in  origin.  With  scarcely  an  exception  the  genera  are 
widely  distributed  throughout  the  subarctic  and  cool  temperate  regions  of  the 
northern  hemisphere.   Many  of  the  species  are  spread  over  most  of  northern  North 
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America,  or  are  represented  in  the  eastern  region  by  closely  related  species.  The 
presence  of  these  boreal  plants  on  the  high  mountain  ranges  of  the  Pacific  States, 
a  thousand  miles  or  more  south  of  their  normal  range,  is  partly  due,  no  doubt,  to 
the  Glacial  Period. 

Great  Ba.sin  Element.  The  flora  east  of  the  Cascade-Sierra  Nevada  Divide 
is  chiefly  of  the  Great  Basin  element,  which  has  developed  since  the  humid  condi- 
tions of  Miocene  and  Pleiocene  times  and  the  devastating  Glacial  Period.  The 
principal  source,  at  least  for  the  Upper  Sonoran  Zone,  has  been  from  the  south. 

Mexican  Element.  "While  the  common  genera  familiar  to  us  all  w-ere 
evolving  in  the  moist  temperate  climates  to  the  north,  and  spreading  over  northern 
North  America,  Europe  and  Asia  by  means  of  land  connections  that  have  disap- 
peared, drought-resisting  plants  were  taking  form  on  the  great  arid  plateau  of 
Mexico.  Here  originated  the  cacti,  yuccas,  agaves,  and  most  of  the  other  genera 
peculiar  to  the  American  deserts.  At  the  end  of  the  Glacial  Period  this  Mexican 
flora  pushed  northward  into  the  western  United  States,  following  increased  aridity. 
It  is  this  ancient  Mexican  element  that  gives  the  unique  character  to  our  desert 
vegetation."* 

California  Element.  For  a  continental  area  the  Pacific  slope,  especially  that 
Iving  within  the  Upper  Sonoran  Zone,  has  an  unusual  number  of  endemic  genera 
and  species.  Reasons  for  the  unique  character  of  the  flora  are  to  be  found  in  the 
climatic  conditions,  both  of  the  present  and  the  past,  and  in  the  isolation  brought 
about  by  the  climatic  and  physical  barriers  prohibiting  direct  communication  with 
the  eastern  part  of  the  continent.  Throughout  Tertiary  Time,  while  the  present- 
day  floras  were  developing,  the  Pacific  Ocean,  responding  much  less  readily  to  the 
climatic  changes  taking  place  on  the  main  continental  areas,  has  acted  as  a  great 
thermostat  along  the  Pacific  Coast.  The  climate  of  the  Pacific  States  has  therefore 
undergone  less  change  than  in  other  parts  of  the  continent.  The  climate  of  today, 
at  least  in  the  immediate  coastal  region,  cannot  be  very  ditTerent  in  temperature 
from  that  of  Cretaceous  Time.  Sequoia,  Tuuiion.  and  other  genera  still  flourish, 
mere  remnants  of  the  great  cretaceous  forests  that  spread  over  the  northern  hemis- 
phere, even  to  the  Arctic  Circle.  This  theory  of  the  earlier  climatic  and  floral 
conditions  on  the  Pacific  Coast  has  been  strengthened  recently  by  the  discovery 
of  fossil  remains  of  Sequoia  seuipcrz'ircns,  Quercus  chrysolcpis.  Arbutus  uicu- 
ciesii,  and  other  living  species  peculiar  to  the  Pacific  region,  in  Pleiocene  rocks  of 
central  California,  showing  that  the  flora  and  therefore  the  climate  just  prior  to 
the  Glacial  Period  was  much  like  that  of  the  present  time. 

Illustrations. 

In  the  preparation  of  the  illustrations,  drawings  have  been  made  natural  size, 
either  from  fresh  material  or  herbarium  specimens,  and  under  the  direct  super- 
vision of  the  author  or  the  special  contributor.  All  of  the  figures  are  from  these 
original  drawings  except  those  of  such  species  as  are  illustrated  in  Britton  and 
Brown's  'Tllustrated  Flora  of  the  Northern  United  States  and  Canada."  Privilege 
to  use  these  has  been  kindly  granted  b}'  Dr.  Britton.  and  is  hereby  gratefull\- 
acknowledged. 

The  numerals  placed  on  the  figures  indicate  the  amount  of  reduction :  for 
example,  the  numeral  %  indicates  that  the  figure  is  three-fifths  the  natural  size ; 
but  where  enlarged  details  of  essential  parts  have  been  added  no  indication  of 
magnification  has  been  attempted. 

Mr.  W.  S.  Atkinson  has  made  most  of  the  drawings  for  the  families  con- 
tributed by  the  author,  also  those  of  the  Eqnisetaceae,  SeJagincUaccac,  Juiicaccae, 
and  Sali.v:  Mrs.  Rose  E.  Gamble  has  made  those  of  the  Ophioglossaceae  and  Poly- 
podiaccac;  Dr.  Norma  Pfeififer  those  of  the  Isoctaceac :  ]\irs.  ]\Iary  W".  Gill  those 
of  the  Poaccae;  Miss  Mary  E.  Eaton  those  of  the  Cypcraceae :  and  Mrs.  Helen 

*Abrams,  LeRoy,  "The  Deserts  and  Desert  Floras  of  the  West,"  in  Nature  and  Science 
on  the  Pacific  Coast. 
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Edwards  Bacon  most  of  the  Melanthaccac,  as  well  as  a  number  in  other  families 
contributed  by  the  author. 

Scientific  Names. 

The  scientific  names  of  genera  and  species  adopted  are  in  accordance  with  the 
code  of  nomenclature  recommended  by  the  Nomenclature  Committee  of  the 
Botanical  Society  of  America.  The  fundamental  principle  of  the  code  is  that  a 
specific  name  is  based  upon  a  type  specimen  and  a  generic  name  upon  a  type 
species.  The  code  also  recognizes  the  necessity  of  separating  nomenclatorial  ques- 
tions from  those  that  have  to  do  with  the  interpretation  of  scientific  data,  for  so 
long  as  the  eligibility  of  a  name  depends  upon  the  status  of  some  other  genus  or 
species,  stability  of  nomenclature  is  impossible.  These  two  fundamentals  as  well 
as  priority  are  recognized  in  all  modern  codes  dealing  with  the  nomenclature  of 
animals  and  plants. 

As  an  aid  to  the  pronunciation  of  the  scientific  names  the  accented  syllable  is 
marked.  When  the  vowel  of  the  accented  syllable  is  short  the  acute  (')  accent  is 
used,  when  it  is  long  or  broad  the  grave  C),. 

English  Names. 

In  this  initial  attempt  to  apply  an  English  name  to  every  plant  species  in  the 
Pacific  States  it  is  realized  that  some  well  established  local  names  may  have  been 
omitted.  Selecting  the  most  suitable  common  name  has  not  been  an  easy  task,  but 
when  a  name  has  appeared  in  the  local  manuals  or  popular  floras  it  has  been 
retained  whenever  possible.  Special  attention  has  also  been  given  Indian  and 
Spanish-Calif ornian  names. 

Assistance. 

To  the  following  contributors  to  this  volume  the  author  gratefully  acknowl- 
edges his  indebtedness.  Much  of  the  merit  of  the  work  is  due  to  their  hearty 
cooperation :  Mr.  William  R.  Maxon  for  the  text  of  the  Ptcridophyta,  except  the 
family  Isoetaccac :  Dr.  Norma  PfeifTer  for  the  text  of  the  Isoetaccac ;  Professor 
A.  S.  Hitchcock  for  the  text  of  the  Ponccac ;  Dr.  N.  L.  Britton  for  the  text  of  the 
Cyperaceac,  except  Carer ;  Mr.  K.  K.  Mackenzie  for  the  text  of  Carcx ;  Dr.  C.  R. 
Ball  for  the  text  of  Salix,  and  Mr.  F.  V.  Coville  for  assistance  in  preparing  the 
text  of  the  Juncaceae. 

Mr.  and  Mrs.  G.  F.  Eerris  have  read  the  proof-sheets  and  assisted  in  the 
preparation  of  the  index.  Dr.  J.  H.  Barnhart  has  given  valuable  assistance  in 
bibliographical  questions.  Miss  Alice  Eastwood,  Dr.  W.  L.  Jepson,  Mr.  S.  B. 
Parish,  Mr.  Carl  Purdy,  Dr.  P.  A.  Rydberg,  Professor  J.  C.  Nelson,  and  Mr. 
M.  W.  Gorman  have  given  valuable  suggestions  and  have  cordially  assisted  the 
author  in  many  ways. 

Eor  the  loan  of  herbarium  material  or  privilege  of  study  the  author  is  deeply 
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KEY  TO  THE  ORDERS  AND  FAMILIES 
DESCRIBED  IN  VOLUME  I 

Phylum  PTERIDOPHYTA 


1 


Plants  not  producing  true  flowers  and  seeds;  the  embryo  not  formixc.  a 

RESTING  stage  WITHIN  THE  SPORANGIUM. 

Plants  with  broad  fern-like  leaves  ;  spores  all  alike. 

Gametophyte    subterranean,    yellowish    and    without    chlorophyll ;    vernation    straight    or 
inclined.  Order  1.     Ophioglossales. 

Only  one  family.  Fam.  1.     Ophioglossaccae.         1 

Gametophvte  terrestrial,  green;  vernation  circinnate.  Order  2.     Filicales. 

Only  one  family.  '  Fam.  2.     Polypodiaceae.         5 

Plants  not  fern-like,  the  leaves  various;  spores  of  two  kinds   (except  m  the  Lycopodiaceae), 
those  producing  the  female  gametophytes  larger   (megaspores). 
Spores  produced  in  usually  thick-walled  sporocarps  on  peduncles. 

Order  3.     Salviniales. 
Plants  rooting  in  the  mud  ;  leaves  filiform  or  4-f oliolate.  Fam.  3.     Marsileaceae.      33 

Plants  small,  floating  aquatics ;  leaves  scale-like,  2-ranked  on  the  branched  stems. 

Fam.  4.    Salviniaceae.      35 
Spores  produced  in  sporangia  either  in  terminal  cone-like  clusters   or   in  the  axils  of  the 
leaves. 
Plants   with   tubular  elongated   leaves,   borne   on   a   short  corm-like   caudex ;    sporangia 
borne  in  the  axil  of  the  leaves.  Order  4.     Isoetales. 

Only  one  family.  Fam.  5.     Isoctaceae.      35 

Plants  rush-like  or  moss-like;  with  evident  simple  or  branching  stems. 

Stems  jointed,  rush-like;  sporangia  borne  in  terminal  cone-like  clusters. 

Order  5.     Equisetales. 
Only  one  family.  Fam.  6.    Equisetaceac.      38 

Stems   usually  branched,  clothed  with  the   small   scale-like   leaves  ;   sporangia  in  the 
axils  of  the  leaves.  Order  Lycopodiales. 

Spores  all  of  one  sort  and  size.  Fam.  7.     Lycopodiaceae.       43 

Spores   of    two   sizes    (microspores   and   megaspores). 

Fam.  8.     ScIagineUaceae.      46 

Phylum  SPERMATOPHYTA  50 

Plants  producing  true  flowers  and  seeds;  the  embryo  forming  a  resting 

STAGE   within   THE   MEGASPORANGIUM    (SEED). 

Ovules  borne  on  the  surface  of  a  scale   (sporophyll),  or  this  sometimes  apparently  wanting; 

stigmas  none.  Class  1.     Gymnospennac. 

Ovules  borne  within  an  inclosed  cavity   (ovary)    formed  by  one  or  more  united  sporophylls ; 

stigmas  present.  Class  2.     Angiospcrmae. 

Class  1.     GYMNOSPERMAE  50 

Perianth  none;  trees  or  shrubs  with  needle-like  or  scale-like  leaves  not  sheathing. 
Fruit  a  single  stone,  enclosed  or  subtended  by  a  fleshy  integument. 

Order   1.     Taxales. 
Only  one  family  represented.  Fam.  1.     Taxaccac.       50 

Fruit  a  cone  with  several  ovule-bearing  woody  scales  (coalescent  and  berry-like  in  Juniperus 
and  Sabina).  Order  2.     Pinales. 

Leaves  and  floral  parts  spirally  arranged. 

Buds  scaly;  leaves  jointed  at  base,  ultimately  deciduous;  pollen  sacs  and  ovules  2  to 

each  scale.  Fam.  2.     Pinaccae.       52 

Buds  naked ;  leaves  decurrent  and  persistent  on  the  ultimately  deciduous  branchlets ; 

pollen  sacs  and  ovules  several  to  each  scale.  Fam.  3.     Taxodiaceae.      68 

Leaves  and  floral  parts  arranged  in  cycles  of  2  or  3.  Fam.  4.     Cuprcssaccae.       70 

Perianth  present,  urn-shaped;  ours  horsetail-like  desert  shrubs  with  sheathing  scale-like  leaves. 

Order  3.     Gnetales. 
Represented  by  one   family.  Fam.   5.     Ephedraceae.      77 

ix 


X  KEY  TO  THE  ORDERS  AND  FAMILIES 

Class  2.     ANGIOSPERMAE  79 

Embryo   with   one  cotyledon ;   stem  endogenous,   not   differentiated   into  bark,   wood   and   pith. 

Subclass   1.     Monocotylcdoiics. 
Embryo   normally   with  two  cotyledons  ;   stem   exogenous,   differentiated   into   bark,   wood   and 
pitli;    leaves   generally   netttd-veincd.  Subclass   2.     Dicotylcdoncs. 

Suhc\ass    I.'  MONOCOTVLEDONES  79 

Carpels  1,  or  when  more  than  one  distinct;  ovules  1  to  each  carpel.  (Exceptions  in  Scliciich::cr- 
iaceac,  Vallisncriaccac  and  Fhocnicaceac ;  see  also  Lcmnaccac.) 
Flowers  not  in  the  axils  of  chaffy  scales  (glumes)  ;  aquatic  or  marsh  plants. 
Perianth  when  present  never  petaloid. 

Perianth  of  bristles  or  scales  ;  monoecious  marsh  plants. 

Order  1.     Pandanales. 
Flowers  in  terminal  spikes;  perianth  of  bristles.  Earn.   1.     Typhaccac.       79 

Flowers   in   terminal  heads  ;  perianth   of   scales.         Earn.  2.     Sparganiuccae.      80 
Perianth  fleshy  or  herbaceous  or  wanting;  aquatic  plants  with  perfect  or  unisexual 
flowers.  '  Order  2.     Naiadales. 

Inflorescence  not  of   two  sorts. 

Stigmas  1,  disk-like  or  cup-like.  Earn.  3.     ZannichelUaccac.       83 

Stigmas  2-4,  slender. 

Flowers    solitary    in   the    leaf-axils;    freshwater    plants    with    spiny-toothed 

leaves.  Fam.  4.     Naiadaccac.      92 

Flowers   on  a   spadix   enclosed  by   a   spathe-like   leaf ;    dioecious   maritime 

plants   with   ribbon-like    leaves.  Fam.  5.     Zostcraceac.       93 

Inflorescence  of  two  sorts  ;  spikes  bearing  perfect,  staminate  and  pistillate  flowers  ; 

a  solitary  pistillate  flower  with  elongate  filamentous  styles  in  the  leaf  axils. 

Fam.  6.     Lilacaccac.       95 
Perianth  in  2  series,  the  inner  usually  petaloid. 

Ovaries  superior.  .  Order  3.     Alismales. 

Inner  perianth-segments  not  petaloid  ;  carpels  3-6,  more  or  less  united. 

Fam.  7.     Scheuchseriaceae.       96 
Inner  perianth-segments   petaloid ;   carpels   numerous,   distinct. 

Fam.  8.     Alismaccac.       97 
Ovary  inferior,  submerged  aquatic  plants.  Order  4.     Hydrocharitales. 

Represented  by  one  family.  Earn.  9.     Vallisncriaccac     103 

Flowers  in  the  axils  of  chaffy  scales   (glumes).  Order  5.     Poales. 

Glumes  2  to  each  flower  ;  stems  in  our  species  hollow.  Fam.  10.     Poaccae.     103 

Glumes   1  to  each  flower;  stems  solid.  Fam.   11.     Cypcraceae.     255 

Carpels    united   into   a   compound,    1-3-celled   ovary;    ovules    usually    several    to    each    carpel. 
(Exceptions  in  Fhocnicaceac  and  Lcmnaccac.) 
Inflorescence  a  spadix  with  or  without  a  spathe.    ( In  the  Lcmnaccac  the  spathe  is  reduced 
to  a  small  pouch  on  the  back  of  the  minute   frond.) 
Trees  or  shrubs   with  compound  spadices.  Order  6.     Phoenicales. 

Represented  by  one  family.  Fam.   12.     Phocnicaceac.     344 

Herbaceous  plants  with  a  simple  spadix.  Order  7.     Arales. 

Large  herbs,  ours  with  a  stout  spadix  subtended  by  a  conspicuous  spathe. 

Fam.  13.     Araccae.     345 
Minute  floating  thalloid  aquatics.  Fam.   14.     Lcmnaccac.     346 

Inflorescence  various,  not  a  spadix. 

Flowers    regular   or  nearly   so ;   endosperm   present. 

Endosperm  mealy;   ours   a  submerged  aquatic   with   a   1-celled   ovary. 

Order  8.     Xyridales. 
Represented  by  one  family.  Fam.  15.     Pontcdcriaccac.     349 

'       Endosperm  fleshy  or  horny.  Order  9.     Liliales. 

Ovary  superior  or  partly  inferior  in  some  species  of  Zyyadcnus. 

Perianth-segments  scale-like,  not  petaloid;  herbs  with  grass-like  leaves. 

Fam.   16.     Juncaccae.     350 
Perianth-segments,  at  least  the  inner,  petaloid. 
Fruit  a  capsule  (see  also  Scoliopns) . 

Capsules  septicidal ;  plants  usually  from  rootstocks   (except  Zyyadcnus). 

Fam.  17.     Melanthaccac.     371 
Capsule   loculicidal    (except   Calochortus)  ;   plants   from  bulbs   or   corms 
(except  ]'ncca  and  Nolina).  Fam.   18      Liliaccac.     379 

Fruit  a  berry,  except  Scoliopns. 

Flowers  perfect;  erect  herbs  without  tendrils. 

Fam.  19.     C  oni'allariaccac.     448 
Flowers  dioecious  ;  vines  with  tendrils.  Fam.  20.     Smilacaccac.     458 

Ovary  inferior. 

Stamens  6.  Fam.  21.     Amaryllidaccac.     459 

Stamens  3.  Fam.  22.     Iridaccae.     461 


KEY  TO  THE  ORDERS  AND  FAMILIES  xi 

Flowers  irregular;   tndosperm  none;  seeds  very  minute  and  numerous. 

Order   10.     Okchidales. 
Represented  hy  one  family.  Fam.  23.     Orchidaccac.     469 

Subclass  2.     DICOTYLEDONES  485 

Petals  distinct  or  wanting,  exceptions  noted  on  page  485.  Series  1.     Choripctal'ac. 

Petals  united  at  least  at  base.  Series  2.     Sympctalac. 

Series  1.     Choripetalae  485 

Calyx  and  corolla  none. 

Herbaceous  plants  ;  ours  with  flowers  in  a  spike  subtended  by  petaloid  bracts. 

Order  11.     Piperales. 
Represented  by  one  family.  Fam.  24.     Sauniraceae.     485 

Trees  or  shrubs  ;  staminate  and  pistillate  flowers  in  aments. 

Fruit  a  many-seeded  capsule  ;  seeds  with  coma.  Order  12.     Salicales. 

Represented  by  one  family.  Fam.  25.     Salicacea-e.     486 

Fruit  1-seeded,  forming  a  waxy  drupe.    "  Order  13.     Myricales. 

Represented  by  one  family.  Fam.  26.     Myricaccac.     508 

Calyx  present;  corolla  none,  except  in  the  pistillate  flowers  of  Jiujlaiis. 
Flowers,  at  least  the  staminate,  in  aments  ;  trees  and  shrubs. 

Leaves  odd-pinnate;  fruit  a  nut.  Order  14.     Jlrlandale.s. 

Only  one  family.  Fam.  27.     Juglandaceae.     509 

Leaves  simple.  Ordtr  15.     Fagale.s. 

Staminate   and   pistillate   flowers    in   aments,    the    latter    only   2-3-flowered,    the    nut 

enclosed  by  a  husk-like  involucre  in  Corylus.  Fam.  28.     Bctulaceae.     510 

Staminate  flow-ers  in  aments,  the  pistillate  subtended  by  an  involucre,  becoming  a  cup 

or  bur  in  fruit.  Fam.  29.     Fagaccac.     514 

Flowers  not  in  aments. 

Ovary  superior.  Order  16.     Urticales. 

.    Trees;  fruit  (in  ours)  a  drupe.  Fam.  30.     Ulniaceac.     523 

Herbs;  fruit  an  achene.  Fam.  31.     Urticaccac.     523 

Ovary  wholly  or  partly  inferior. 

Ovary  1-celled  ;  parasitic  plants.  Order  17.     Santalales. 

Flowers  perfect ;   plants  parasitic  on  roots  of  other  plants. 

Fam.  32.     Santalacrae.     S27 
Flowers  dioecious  ;  plants  parasitic  on  stems  of  trees  and  shrubs. 

Fam.  33.     LorantJiaccac.     528 
Ovary  several-celled;   flowers   perfect.  Order  18.     Aristolochiales. 

Only  one  family.  Fam.  34.     Aristolochiaccac.     534 


ILLUSTRATED  FLORA 


Phylum  PTERIDOPHYTA/^ 

FERNS    AND    FERN-ALLIES. 

Terrestrial,  epiphytic,  or  (rarely)  aquatic  plants,  exhibiting  a  life  cycle  of  two 
well-marked  phases,  Sporophyte  and  Gametophyte,  the  so-called  alternation  of 
generations.  The  former  is  the  conspicuous  one ;  the  plant,  known  as  a  fern  or 
fern  ally,  is  usually  differentiated  into  root,  stem,  and  leaf,  is  provided  with 
vascular  tissues,  and  bears  spores  asexually,  these  either  alike  (plants  homos- 
porous)  or  of  two  very  unlike  kinds  called  microspores  and  megaspores  (plants 
heterosporous).  The  germinating  spore  produces  the  Gametophyte.  or  minute, 
inconspicuous  sexual  stage  (prothallium).  In  the  homosporous  series  the  pro- 
thallia  are  similar,  but  may  be  monoecious  or  dioecious ;  in  the  heterosporous 
series  they  are  dioecious,  the  ones  developing  from  the  microspores  producing 
only  male  reproductive  organs  (antheridia),  and  those  from  the  megaspores  only 
female  reproductive  organs  (archegonia).  Fertilization  consists  in  the  impregna- 
tion of  an  egg  cell  or  archegone  by  the  coiled  motile  male  element  (spermatozoid). 
The  resulting  growth  is  the  Sporophyte,  or  conspicuous  asexual  stage. 

The  pteridophytes  first  appeared  in  the  early  part  of  the  Palaeozoic  Era,  and  reached 
the  height  of  their  development  in  Carboniferous  Time,  when  they  formed  the  dominating 
t3'pe  of  vegetation.  There  are  about  7,000  living  species,  of  which  more  than  three-fourths 
are  restricted  to  tropical  regions. 


V 


Family  1.     OPHIOGLOSSACEAE. 

Adder's-tongue  Faimily. 

Sporophytes  herbaceous,  consisting  of  a  short  fleshy  rhizome,  bearing  numer- 
ous fibrous,  usually  fleshy  roots  and  one  or  several  leaves.  Leaves  (fronds)  erect 
(in  our  genera),  not  jointed,  consisting  of  a  simple  to  variously  compound,  sessile 
or  stalked  sterile  blade  and,  in  the  fertile  leaves,  a  stalked  sporebearing  spike  or 
panicle  (sporophyll),  borne  on  a  short  to  elongate  common  stalk.  Sporangia 
developed  partly  from  subepidermal  tissue  (plants  eusporangiate),  naked,  open- 
ing by  a  transverse  slit.  Spores  uniform  (plants  homosporous).  yellowish. 
Gametophytes  (prothallia)  hypogean.  tuberlike,  usually  lacking  chlorophyll  and 
associated  with  an  endophytic  mycorhiza. 

Five  genera,  the  two  following  widely  distributed  and  with  numerotis  species,  the  others  monotypic. 

Sterile  blade  simple,  with  reticulate  veins;   sporangia  united   in   two   rows   in   a   simple,   slender,   fleshy  spike. 

1.   Ophioglossum. 
Sterile  blade  1-4  times   pinnately  divided,   with   free  veins;   sporangia  globose,   all   distinct,   borne  in  a  spike 
or    panicle.  2.  Botrychium. 

1.     OPHIOGLOSSUM  [Tourn.]   L.  Sp.  PI.  1062.     1753. 

Small  herbaceous  terrestrial  plants.  Rhizome  short,  hypogean,  usually  erect,  terminat- 
ing in  the  erect  exposed  bud  for  the  following  season.  Leaves  erect  in  vernation,  1-4,  erect, 
glabrous,  fleshy,  arising  at  the  side  of  the  apical  bud ;  common  stalk  short  to  elongate, 
slender;  sterile  blade  simple,  sessile  or  short-stalked,  linear-lanceolate  to.  ovate  or  reniform, 
with  reticulate  venation,  the  areoles  simple  or  with  free  and  anastomosing  veinlets; 
sporophyll  a  simple  slender  long-stalked  spike,  the  large  globose  sporangia  marginal, 
coalescent  in  2  ranks,  transversely  dehiscent.  [Name  Greek,  meaning  the  tongue  of  a  snake, 
alluding  to  the  form  of  the  narrow  sporophyll.] 

About   45   species,    of   wide   distribution    in    both    hemispheres.      Besides   the   following,    3    others    occur 
in   the   United    States.      Type   species,    OpIiiog!ossu»i   viilgatinn    L. 

Fronds  usually   solitary   and   much   more  than    10   cm.   long;    sterile   blade    obtuse   or   acutish,    1-5    cm.    broad, 

translucent.  1.    O.    I'uUiatum. 

Fronds    usually    two    and    less    than    10    cm.    long;    sterile    blade    acute,    often    apiculate,    5-10    mm.    broad, 
opaque.  2.   O.    calif ornicum. 


*Text  (except  Isoetaceae)  contributed  by  William  R.  Maxon. 
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OPHIOGLOSSACEAE 


1.  Ophioglossum  vulgatum  L. 


Adder's-tonsue. 


Fig-. 


1. 


1753. 


Ophioglossum-  riilgatiim    L.    Sj).    PL    1062. 

Ophioglossum  areiiarium   E.    G.    Britton,   Bull.   Torrey   Club  24:   555.   pi.  318,  pi. 

319,    f.   3.      1897. 
Ophioglossum    alaskanitm    E.    G.    Britton,    Bull.    Torrey    Club    24:    556.    pi.    319, 

f.   5.      1897. 

Rhizome  cylindrical,  rather  slender ;  fronds  usually  solitary,  10-40 
cm.  long;  common  stalk  mostly  epigean,  one-third  to  two-thirds  the 
total  length  of  the  plant;  sterile  blade  usually  sessile,  flat,  oblique, 
lanceolate,  oblanceolate  or  spatulate.  elliptical,  oblong,  or  ovate, 
2.5-12  cm.  long.  1-5  cm.  broad,  rounded  or  obtuse,  sometimes 
acutish,  translucent  when  dry,  the  middle  areoles  long  and  narrow, 
the  outer  ones  successively  shorter,  hexagonal,  with  or  without 
included  veinlets  ;  sporophyll  12-30  cm.  long,  the  spike  2-4  cm.  long, 
1.5-3.5  mm.  broad,  apiculate ;  sporangia  10-30   (50)   pairs. 

Moist  meadows,  pastures,  and  thickets,  mainly 
in  the  Transition  Zone;  Maine  and  Quebec  to 
Alaska,  south  to  the  Gulf  States  and  Washington; 
also  in  Eurasia.      Type  locality:   in   Europe. 


2.  Ophioglossum  californicum  Prantl. 
Western  Adder's-tongue.     Fig.  2. 

ophioglossum  californicum  Prantl,  Bericht.  Deutsch.  Bot.  Ges.  1:  351.  1883. 
Rhizome  cylindric,  stout,  1-2  cm.  long;  fronds  usually  two,  3-11 
cm.  long;  common  stalk  nearly  all  hypogean,  0.5-3  cm.  long;  sterile 
blade  sessile  or  subsessile,  usually  conduplicate  (at  least  in  the  long- 
tapering  basal  part),  oblique,  elliptic,  lance-elliptic,  or  oblanceolate, 
1.5-5  cm.  long,  5-10  mm.  broad,  acute,  frequently  apiculate,  opaque; 
areoles  narrow,  with  or  without  included  veinlets;  sporophyll  1.5-9 
cm.  long,  the  spike  0.5-2  cm.  long,  1-3  mm.  broad,  conspicuously 
apiculate;   sporangia  8-15  pairs. 

Among  grasses  in  moist,  stony  situations,  Upper  Sonoran  Zone;  Amador 
County  and  high  mesas  near  San  Diego,  California;  also  in  Lower  California 
(Ensenada).      Type    locality:    San    Diego,    California. 


2.  BOTRYCHIUM   Swartz,   Journ.   Bot.   Schrad.    1800":    110.     1801. 

Fleshy  terrestrial  plants.  Rhizomes  hypogean,  erect,  relatively  small,  bearing  few  to 
many  fleshy  often  corrugated  coarse  roots,  and  frequently  sheathed  at  the  apex  by  the  per- 
sistent bases  of  old  leaves  ;  fronds  1-3 ;  common  stalk  wholly  or  partially  hypogean,  erect, 
short  to  elongate  ;  sterile  blade  erect  or  bent  down  in  vernation,  sessile  to  long-stalked,  1-^ 
times  pinnately  or  ternately  divided  or  compound,  free-veined;  sporophyll  a  long-stalked 
simple  spike  or  1-5-pinnate  panicle,  erect,  the  large  globose  sporangia  distinct,  sessile  or 
nearly  so,  borne  in  2  rows  on  the  ultimate  divisions ;  spores  copious,  sulphur  yellow.  Bud 
for  the  following  year  borne  at  the  apex  of  the  rhizome,  enclosed  within  the  base  of  the 
common  stalk,  either  wholly  concealed  or  visible  along  one  side.  [Name  alluding  to  the 
grape-like  arrangement  of  the  sporangia.] 

About   25   species,   chiefly   natives   of  the  temperate   regions   of   both   hemispheres,    mostly    found   in  the 
United   States.    Type  species,    Osmunda^  lunaria   L. 

Buds   devoid    of   hairs. 

Common   stalk   about    one-half   to   wholly    hypogean. 

Rhizome    slender,    short;    sterile    blade    distinctly    stalked;    sporoiihyll    long-stalked,    erect    in    verna- 
tion. 1.    B.    simpler. 
Rhizome   stout,   elongate;   sterile   blade   sessile;    sporophyll    sessile   or   short-stalked,    the   tip    recurved 
in    vernation.                                                                                                                                           2.    B.    pumicola. 
Common    stalk   almost   wholly    epigean. 

Sterile    blade    lient    down    only    at    the    tip    in    vernation,     oblong    to    triangular-oblong;     sporophyll 

straight    or    with    the    apex    decurved    in    vernation.  3.    B.    lunaria. 

Sterile     blade     wholly    bent     down     in     vernation,     triangular;     sporophyll     entirely     bent     down     in 
vernation.  4.    B.    lanceolatum. 

Buds   hairy. 

Common   stalk    mostly    epigean;    bud    of  the    following   season    exposed    along  one   side;    leaf    tissue    very 
thin,  with  flexuous  epidermal  cells.  5.    B.    rirginianum. 

Common    stalk    all    or    nearly    all    hyjiogean;     bud    wholly     enclosed;     leaf    tissue    fleshy,     with     straight 
epidermal    cells. 

Blades    coriaceous    in    drying,     10-30    cm.    broad,    broadly    triangular    or    pentagonal,    the    seg- 
ments  crenulate.  6.    B.   silaifolinm. 
Blades    membrano-herbaceous    in    drying,    15-40    cm.    broad,    rounded-triangular    or    irregular    in 
outline,    lax,    the    segments    minutely    denticulate.  7.    B.    californicum. 
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1.  Botrychium  simplex  Hitchc. 
Little  Grape-fern.     Fig.  3. 

Botrychium    simplex    Hitchc.    Am.    Journ.    Sci.    6:    103.    pi.    8.      1823. 

Plants  slender,  3-20  cm.  high,  the  rhizome  usually  short 
and  slender,  with  numerous  roots ;  fronds  erect,  2.5-18  cm. 
long,  the  common  stalk  short,  usually  at  least  half  hypo- 
gean  ;  sterile  blade  (straight  or  slightly  bent  in  vernation) 
distinctly  stalked  (0.5-2.5  cm.),  orbicular,  rounded-deltoid, 
or  deltoid-ovate.  1-5  cm.  long,  0.5-2.5  cm.  broad,  entire  or 
incised,  or  pinnately  divided  with  entire  or  radially  iiicised, 
cuneate  or  flabelliform  segments,  or  in  luxuriant  specimens 
the  blades  often  ternately  divided,  the  divisions  pinnately 
divided,  with  incised  segments;  sporophyll  (erect  in  verna- 
tion) long-stalked,  usually  two-thirds  the  height  of  the 
plant,  2-15  cm.  long,  simple  to  2-pinnate,  lax. 

Grassy  meadows  and  open  slopes,  chiefly  in  the  Transition  Zone; 
British  Columbia  to  southern  California  and  Nevada,  and  in  the 
Rocky  Mountains  to  Colorado,  east  to  Quebec  and  Xew  England; 
also    in    Europe.      Type   locality:    Conway,    Massachusetts. 


2.  Botrychium  pumicola  Coville. 


Oregon  Moonwort. 


Fig.  4. 


Botrychium  pumicola  Coville  in  Underw.  Nat.  Ferns  ed.  6,  69.  1900. 
Plants  stout,  flesh}-,  8-22  cm.  high,  the  rhizome  erect, 
stout,  elongate  (2-8  cm.  long),  copiously  radicose ;  fronds 
one  or  sometimes  two,  erect,  6-14  cm.  long,  the  common 
stalk  hypogean,  4-9  cm.  long,  thickly  sheathed  with  the 
stems  of  old  fronds;  sterile  blade  (the  apex  bent  down  in 
vernation)  strongly  glaucous,  sessile,  triangular,  2-A  cm. 
long,  1.5^  cm.  broad,  ternately  divided,  the  middle  division 
the  largest,  broadly  oblong  to  rounded-deltoid,  the  lateral 
ones  similar  or  rhombic-oblong,  all  pinnately  parted,  the 
segments  closely  imbricate,  sublunate  to  flabelliforrn, 
broadly  crenate  to  incised,  or  the  larger  ones  radially  cleft 
into  cuneiform  lobes;  sporophyll  with  the  tip  recurved  in 
vernation,  sessile  or  short-stalked,  equalling  or  surpassing 
the  sterile  blade. 

Fine  pumice  gravel  of  open  slopes,  Hudsonian  Zone;  Crater  Lake 
National  Park,  Oregon,  altitude  about  2500  meters,  the  type  locality. 


3.  Botrychium  lunaria  (L.)  Swartz. 
]\Ioon\vort. 


Fig. 


Osmunda    lunaria    L.    Sp.    PI.    1064.      1753. 

Botrychium    lunaria    Swartz,    Journ.     Bot.     Schrad. 
1801. 


1800-:     110. 


Plants  usually  stout.  4-30  cm.  high,  the  rhizome  erect, 
rather  slender;  fronds  erect,  the  common  stalk  mostly 
epigean,  3-14  cm.  long;  sterile  blade  (the  tip  bent  down 
and  clasping  the  sporophyll  in  vernation),  sessile  or 
nearly  so,  oblong  to  triangular-oblong,  rounded  at  the 
apex,  1-12  cm.  long,  1-5  cm.  broad,  once  pinnately 
divided,  the  segments  usually  close  or  even  imbricate, 
flabelliform  to  lunate  or  reniform,  excised  at  the  base 
below,  the  outer  margins  subentire  to  radially  incised, 
or  sometimes  cleft  into  cuneiform  lobes ;  sporophyll 
straight  or  with  the  apex  decurved  in  vernation,  at 
maturity  usually  surpassing  the  sterile  blade,  2-16  cm. 
long,  the   panicle   stoutish,   1-3-pinnate. 

Moist  meadows  and  open  fields.  Boreal  region;  Alaska  to 
Labrador  and  Newfoundland,  southward  to  Vermont,  Michigan, 
Minnesota  and  in  the  mountains  to  Colorado  and  southern  Cali- 
fornia.    Type   locality,    European. 


OPHIOGLOSSACEAE 


4.  Botrychium  lanceolatum  (S.  G.  Gmel.)  Angstr. 
Lance-leaved  Grape-fern.     Fig.  6. 

Osmunda  lanceolata  S.  G.   Gmel.   Nov.  Comm.  Acad.  Sci.   Petrop.   12: 

516.      1768. 
Botrychium  lanceolatum  Angstr.    Bot.   Not.    1854:   68.      1854. 

Plants  rather  stout,  5-30  cm.  high,  the  rhizome  erect; 
fronds  erect,  the  common  stalk  mostly  epigean,  3-25  cm. 
long;  sterile  blade  (wholly  bent  down  in  vernation)  sessile, 
triangular  (usually  broadly  so),  acute,  1-6  cm.  long,  1-8 
cm.  broad,  once  or  twice  pinnately  divided,  the  larger  pri- 
mary divisions  linear-lanceolate  to  oblong,  or  the  basal  ones 
oblong-ovate  to  triangular  or  triangular-lanceolate,  acute, 
often  inequilateral  (extended  below)  ;  lesser  divisions 
oblique,  variable,  the  segments  oblong  or  ovate  to  linear- 
lanceolate,  blunt  or  acutish,  subentire  to  obliquely  incised; 
sporophyll  entirely  bent  down  in  vernation,  stout,  at  ma- 
turity equalling  or  slightly  exceeding  the  sterile  blade, 
sessile  or  short-stalked,  1^-pinnate,  diffuse,  the  larger 
divisions  ascending  and  often  subequal. 

Grassy,  often  rocky  slopes,  Arctic- Alpine  Zone;  Alaska  to  Wash- 
ington, Colorado,  and  Quebec.     Type  locality,  European. 


5.  Botrychium    virginianum    (L.)    Sw. 
Virginia  Grape-fern.     Fig.  7. 

Osmuuda    virginiana    L.     Sp.     PI.     1064.      1753. 
Botrychium   lirginianum    Swartz,    Journ.    Bot.    Sclirad. 
1800=:   111.      1801. 

Plants  10-75  cm.  high,  erect,  the  common 
stalk  slender,  almost  wholly  epigean,  compris- 
ing one-half  to  two-thirds  the  length  of  the 
plant ;  bud  pilose,  both  the  sporophyll  and 
blade  wholly  bent  down;  sterile  blade  deltoid, 
spreading,  sessile.  5-40  cm.  broad,  nearly  as 
long,  ternate,  the  short-stalked  primary  divi- 
sions 1-2-pinnate ;  segments  numerous,  inem- 
branous,  variable  in  color  and  dissection,  the 
ultimate  ones  mostly  oblong,  blunt,  and 
toothed  at  apex  ;  sporophyll  long-stalked,  pani- 
cles 2-3-pinnate,  usually  with  slender  divisions. 

Moist  rich  woods,  chiefly  in  the  Transition  Zone; 
British  Columbia  to  Labrador,  southward  to  Oregon 
and  nearly  throughout  the  United  States;  also  in 
Mexico  and  Eurasia.  Type  locality:  Virginia.  The 
Pacific  Coast  plants  are  var.  occidentale  Butters  and 
var.  europaeum  Angstr.,  distinguished  largely  upon 
characters   of  the  sporangia. 


6.  Botrychium  silaifolium  Presl. 
Leathery  Grape-fern.     Fig.  8. 

Botrychium  silaifolium  Presl,  Rel.  Haenk.  1:  76.      1825. 
Botrychium    occidentale    Underw.    Bull.    Torrey    Club 
25:    538.      1898. 

Rhizome  short,  with  numerous  long,  thick, 
strongly  corrugated  roots ;  fronds  1  or  2,  20-50 
cm.  long,  fleshy,  coriaceous  in  drying;  bud 
silky-pubescent ;  common  stalk  short  and  stout, 
entirely  hypogean ;  sterile  blade  long-stalked, 
liroadly  triangular  or  pentagonal,  10-30  cm. 
1)road,  nearly  as  long,  subternately  compound, 
the  larger  pinnae  2  or  3  times  pinnately  di- 
vided, the  basal  pair  large  and  nearly  3-pin- 
nate,  subpentagonal,  the  ultimate  lateral  seg- 
ments oval  or  ovate  to  obovate,  cuneate. 
adnate  or  decurrent,  with  irregularly  crenulate 
margins,  the  terminal  segments  larger,  rhom- 
bic; sporophyll  long-stalked,  stout,  15-45  cm. 
long,  the  panicle  2-5-pinnate,  very  diffuse. 

Moist  meadows  and  borders  of  woods,  Boreal 
Zones;  Alaska  to  northern  California,  east  to  Wis- 
consin and  northern  New  England.  Type  locality: 
Nootka    Sound,    British    Columbia. 


FERN  FAMILY 


7.  Botrychium  californicum  Underw. 
California  Grape-fern.     Fig.  9. 

Botrychium   californicum   Underw.    Torreya   5:    107.     1903. 

Rhizome  short,  with  numerous  very  thick,  corru- 
gated roots;  fronds  lax,  30-70  cm.  long;  bud  hairy; 
common  stalk  of  medium  length,  very  stout ;  sterile 
blade  very  long-stalked,  drooping,  rounded-triangular 
or  irregular  in  outline,  usually  obtuse.  15-40  cm. 
broad,  nearly  as  long,  ternately  compound,  the  pri- 
mary divisions  3  or  4  times  pinnately  or  subternately 
divided;  segments  large,  fiat,  ovate  to  rhombic, 
obtuse  or  acutish.  membrano-herbaceous  in  drying, 
the  margins  minutely  denticulate;  sporophyll  stout, 
long-stalked,  25-60  cm.  long,  the  panicle  3-5-pinnate, 
diffuse. 

Infrequent,  in  moist  mountain  meadows  and  thickets,  in 
the  Transition  Zone;  northern  California,  southward  in  the 
Sierra  Nevada  to  Tulare  County,  at  middle  elevations. 
Perhaps  an  extreme,  lu.xuriant  form  of  the  last.  Type 
locality:    Ouincy,    California. 


r>. 
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Family  2.  POLYPODIACEAE. 
Fern  Family. 
Leafy  plants  of  various  habit,  the  rhizomes  horizontal  and  creeping  or  shorter 
and  oblique  or  erect,  often  stout.  Fronds  pendent  to  spreading  or  erect,  usually 
stalked;  blades  simple  to  several  times  pinnatifid  or  pinnate,  or  decompound, 
coiled  in  vernation.  Sporangia  borne  promiscuously  on  the  under  side  of  wholly 
fertile  blades,  or  upon  slender  or  contracted,  partially  foliose  or  non-foliose  blades 
or  parts  of  blades,  or.  as  in  most  of  our  species,  in  clusters  (sori)  upon  the  backs 
of  ordinarv  foliaceous  blades ;  long-stalked,  provided  with  an  incomplete  vertical 
ring  of  thickened  hygroscopic  cells  (the  annulus)  and  opening  transversely.  Sori 
either  with  or  without  a  membranous  protective  covering  (indusium).  Prothallia 
green. 

About    130    genera  and  6,000  species,  widely  distributed,  including  by  far  the  greater  number  of  living  ferns. 

Sori  dorsal  upon  the  veins,  separate,  not  marginal. 
Indusium    wholly    or   partially    inferior. 

Indusium   wholly   inferior,   the   divisions   stellate   or   spreading.  ,1.    Woodsia. 

Indusium  attached  by  its  base  at  one  side,   hood-shaped,   thrust  back  by  the   ripening  sporangia. 

2.   Fih.v. 

Indusium,  if  present,  superior. 

Sori    round   to   oval.  .  .         ,     n   ,         •■ 

Stipes  jointed  to  the  rhizome;  blades  pinnatifid  or  pinnatisect;  mdusia  wanting.  3.  Folypodium. 
Stipes  continuous  with  the  rhizome;   blades   1-3-pinnate;   indusia  present  in  most  species. 

Indusium    orbicular,    centrally    peltate.  4.   Polystichum. 

Indusium  (if  present)  roundish-reniform.  attached  at  its  sinus.    _  5.  Dryoptens. 

Sori   oblong  or  linear  to  lunate  or   hippocrepiform    (roundish  in  Athyrium  americanum). 

Venation  partially  areolate,  the  large  tumid  sori  borne  in  a  chain-like  row  close  to  the  midribs. 

6.    Woodwardia. 

Venation  wholly  free;   sori  small,   oblique. 

Blades  small,  evergreen;  rhizome  scales  with  dark-walled  cells;  son  oblong  to  linear,  straight 

or  nearly  so.  7.  Asplcmum 

Blades   large,   delicate;   rhizome   scales  with   thin-walled   cells;   sori   mostly   lunate   to   hippo- 
crepiform or  roundish.  8.   Athynum. 
Sori  marginal  or  submarginal  (borne  at  or  near  the  apex  of  the  veins)   or  in  a  few  cases  the  sporangia  decur- 
rent  on  the  veins  or  completely  covering  them. 
Sporangia  following  the  veins  throughout.  9.  Pttyrogramma. 
Sporangia  borne  at  or  near  the  apex  of  the  veins. 

Fronds   dimorphous,  the   fertile  blades  with  contracted  linear  segments. 

Blades  linear,   pinnatisect  or  simply  pinnate,  the  segments  of  the  fertile  ones  with   a  true  intra- 

marginal   indusium.  10.  Stntthwptens. 

Blades  broader,   1-3-pinnate,  the  divisions  of  the  fertile  ones  with  a  broadly  revolute  indusiform 
margin.  H-   Cryptogramma. 

Fronds   (fertile  and  sterile)   alike  or  nearly  so.  c    \.  ■ 

Plants  large,  coars;:   sporangia  borne  on  a  veinlike  receptacle  connecting  the  ends  of  the  veins; 

indusium  double,  the  inner  one  minute,  concealed.  .   12.   Ptendium. 

Plants  mainly  small;   sporangia  not  borne  on  a  special  receptacle;  indusia   (if  any)   single. 
Sporangia  borne  on  the  under  side  of  sharply  reflexed  membranous  lobes. 

13.  Adiantum. 
Sporangia  not  borne  on  the  back  of  reflexed  lobes. 

Vein-ends   distinctly  thickened;   proper   indusium   often  present.  14.   Cheilanthes. 

Vein-ends  scarcely  or  not  at  all  enlarged;  proper  indusium  invariably  wanting. 

Margin  of  segments  widely   reflexed  or   revolute,  usually   modified;   blades  glabrous 

or  nearly   so.  15.  Pellaea. 

Margin  of  segments  narrowly   or  not  at  all  revolute;  blades  variously   hairy,  scaly, 
or   ceraceous  beneath.  16.   Notholaena. 


6  POLYPODIACEAE 

1.     WOODSIA  R.  Br.  Prodr.  Fl.  Nov.  Holl.  1:  158.     1810. 

Small  ferns  of  rocky  situations,  the  short-creeping  or  ascending  rhizomes  densely  tufted. 
Fronds  numerous,  fasciculate,  erect  or  spreading,  in  several  species  the  stipes  jointed  above 
the  base  and  separable ;  blades  linear  to  lance-ovate,  1-2-pinnate,  the  segments  lobed  or 
pinnatifid,  glabrous,  variously  hairy,  or  paleaceous ;  veins  free.  Sori  roundish,  separate,  often 
confluent  with  age;  indusia  inferior  in  attachment,  either  roundish  and  early  cleft  into 
lacerate  divisions,  or  deeply  stellate,  the  filiform  divisions  mostly  concealed  lieneath  the 
sporangia  or  inflexed  and  partially  covering  them.  [Name  in  honor  of  Joseph  Woods 
(1776-1864),  an  English  architect  and  botanist.] 

About  35   species,  mainly  of  temperate  and   boreal   regions.      Six   species   besides   the  two   following   occur 
in  the  United  States.     Type  species,  Polypodutm  ilvcnse  L. 

Blades   glandular-puberulent  and   bearing  flattish,   septate,    whitish   hairs.  1.  H'.  scot>ulina. 

Blades   glabrous;   plants  smaller.  2.    IV.  orcgana. 


1.  Woodsia  scopulina  D.  C.  Eaton. 
Rocky  Mountain  Woodsia.     Fig.  10. 

Woodsia  scopulina  D.   C.    Eaton,   Canad.   Nat.   II.    2:   91.      1865.      • 

Rhizomes  short-creeping,  forming  large  tufts,  clothed  with  thin, 
pale,  brown,  ovate-oblong  scales.  Fronds  very  numerous,  tufted,  10- 
40  cm.  long;  stipes  3-15  cm.  long,  inflated,  stramineous  or  golden 
brown  f  rotn  a  castaneous  chaffy  base  ;  blades  linear  to  oblong-lance- 
olate, short-acuminate,  6-25  cm.  long,  1.5-6  cm.  broad,  1-2-pinnate; 
pinnae  numerous,  oblong  to  deltoid-ovate,  acute  or  acutish,  the  5-9 
pairs  of  serrate  or  deeply  toothed  oblong  segments  lightly  joined,  or 
the  larger  ones  free;  surfaces  (especially  the  lower)  glandular- 
puberulent  and  bearing  few  to  many,  flat,  septate, _  whitish  hairs; 
sori  supramedial ;  indusia  deeply  cleft,  the  divisions  spreading, 
lacerate,  with  filamentous  tips;  leaf  tissues  membro-herbaceous,  dull 
green. 

Crevices  and  talus  of  cliffs,  in  the  Transition  Zone;  Alaska  to  Quebec  (Gasjie 
County),  Ontario,  South  Dakota,  Colorado,  and  Utah,  and  in  the  Sierra  Nevada 
sparingly  to  Tulare  County,  California:  also  in  West  Virginia  and  North  Carolina. 
Type  locality:   Rocky  Mountains   (40°   N.  Lat.). 


2.  Woodsia  oregana  D.  C.  Eaton. 
Oregon  Woodsia.    Fig.  11. 

Woodsia    oregana    D.    C.    Eaton,    Canad.    Nat.    II.    2:    90.      1865. 

Rhizomes  short-creeping,  rather  slender,  tufted,  densely 
paleaceous,  the  scales  thin,  pale  brown,  often  dark-striped. 
Fronds  many,  erect,  fasciculate,  6-25  cm.  long;  stipes  1.5-12 
cm.  long,  slender,  stramineous  from  a  castaneous  base; 
blades  linear  to  lance-oblong,  acutish,  5-13  cm.  long,  1-3.5 
cm.  broad,  pinnate,  glabrous;  pinnae  6-12  pairs,  mostly 
deltoid-oblong  (the  lower  ones  deltoid,  distant),  acute  or 
acutish,  subpinnate  at  the  base ;  seginents  few,  apart,  mostly 
oblong,  obtuse,  crenate  or  crenately  lobed,  the  larger  ones 
constricted  at  the  base  and  nearly  free,  the  others  decur- 
rent  and  rather  broadly  joined;  leaf  tissue  delicately 
herbaceous,  the  teeth  cominonly  reflexed  and  partially 
concealing  the  supramedial  sori;  indusia  minute,  divided 
nearly  to  the  base  into  a  few  short,  turgid,  moniliform 
segments. 


Crevices  of  dryish  cliffs  arid  rock  slopes,  chiefly  in  the  Arid 
Transition  Zone;  British  Columbia  to  South  Dakota,  Nebraska,  New 
Me.xico,  and  Arizona,  and  in  the  Sierra  Nevada  to  southern  Califor- 
nia (San  Bernardino  Mountains);  also  in  eastern  Quebec.  Type  lo- 
cality:    Dalles,   Oregon. 


^^^1 


2.     FILIX  Adans.  Earn.  PL  2:  20,  558.     1763. 
[Cystopteris  Bernh.  Schrad.  Neues  Journ.  Bot.  1':  26.    1806.] 

Small,  delicate  ferns  of  shaded  rocky  or  alluvial  situations,  with  slender  creeping 
rhizomes.  Fronds  erect  to  recurved-spreading,  more  or  less  succulent,  the  stipes  slender, 
not  jointed  to  the  rhizome;  blades  1^-pinnate,  delicate,  the  fertile  ones  commonly  less 
foliose  and  longer-stalked  than  the  sterile.    Sori  roundish,  dorsal,  separate  ;  indusium  mem- 


FERN  FAMILY 


branous.  hoodlikc,  attached  at  the  inner  side  of  the  broad  base  and  partly  under  the  sorus, 

early  thrust  back  by  the  sporangia  and  partly  concealed,  withering,  the  sori  thus  appearing 

naked  with  age. 

About   ten  species,    chiefly    of   temperate   and    boreal    regions.      Two   besides    F.   fragilis    occur   in    North 
America.      Type    species,    Polypodinin    biilbifcnim    L. 

1.  Filix  fragilis   (  L.  )   Gilib.      I'.rittle-fern.     Fig.  12. 


Polypodium  fragile  L.  Sp.  PI.   1091.      1753. 
FilLv  fragilis  Gilib.   E.xerc.    Phyt.   558.      1792. 
Cvstoftcris   fragilis    Bernh.    Schrad.    Neues    Tourn. 
1806. 


Bot.    1-:   27.    pi.   2,    f.    9. 


Rhizome  creeping,  paleaceous  toward  the  apex,  the  scales  thin, 
ovate,  acuminate.  Fronds  few  or  seyeral,  erect-spreading,  usually 
clustered  ;  stipes  about  as  long  as  the  blades,  stramineous  to  light 
castaneous,  delicate,  fragile ;  blades  extremely  variable,  mostly 
oblong-lanceolate  to  lance-ovate,  acuminate,  about  10-25  cm. 
long,  nearly  or  quite  2-pinnate ;  pinnae  deltoid  to  deltoid-oblong 
or  oblong-ovate,  acutish  to  acuminate,  glabrous  ;  pinnules  few  or 
many,  spreading,  mostly  ovate  or  oblong-lanceolate,  pinnatifid 
or  incised,  acutish,  mostly  decurrent  and  joined,  membranous; 
veinlets  mostly  excurrent  to  marginal  teeth  ;  sori  small ;  indusia 
roundish  or  ovate-acuminate,  deeply  convex,  tlie  apex  often 
toothed. 

Rocky  woods  and  low  moist  situations,  Humid  Transition  to  Arctic 
Zones:  Alaska  to  Labrador  and  Newfoundland,  south  to  southern  Califor- 
nia, the  Mexican  Border  region,  Oklahoma,  Alabama  and  Georgia;  also  in 
Eurasia   and   tropical   America.      Polymorphic.      Type    locality,    European. 

3.     POLYPODIUM   [Tourn.  1  L.  Sp.  PI.  1082.     1753. 

Mostly  shade-loving  species,  of  various  habitat,  commonly  epiphytic,  the  rhizomes 
usually  slender  and  creeping,  often  widely  so.  Fronds  uniform  or  sul^dimorphous,  usually 
articulate  to  knob-like  prominences  of  the  rhizome;  blades  simple.  1-3-pinnate,  or  variously 
pinnatifid.  glabrous,  pubescent,  or  paleaceous ;  venation  free  or  variously  areolate.  Sori 
round  to  elliptical,  relatively  large,  dorsal  or  sometimes  terminal,  invariably  non-indusiate. 
[Name  Greek,  meaning  many  feet,  alluding  to  the  numerous  knoblike  prominences  of  the 
rhizome.] 

Several  hundred  species,  mainly  of  tropical  and  subtropical  regions.  A  few  additional  species  occur  in 
other  parts  of  the   United   States.     Type  species,   Polypodium  i-ulgare   L. 

Segments   rigidly  coriaceous,  the  midribs  scaly  at  first;   sori  very  large,  crowded  against  the  midrib. 

1.  P.  scout eri. 
Segments  membranous  to  herbaceous,  not  scaly;   sori  smaller,  apart  from  the  midrib. 

Blades  mostly  less  than   15  cm.  long;  segments  oblong  to  elliptical;  sori  medial,   few.     2.   P.  hesperium. 
Blades    mostly    15    to    50    cm.    long;    segments    linear;    sori    inframedial,    numerous. 

Blades   usually   lanceolate;    segments   linear-attenuate,   mostly   dilatate;    veins   free,    oblique-spreading, 

mostly  translucent.  3.   P.  glycyrrlnsa. 

Blades  oblong  to   deltoid   or   deltoid-ovate;   segments   oblong-linear,  mostly   decurrent;   veins   casually 
or    regularly   areolate,    oblique,    mostly    opaque.  4.   P.  calitornicum. 

1.  Polypodium  scoiileri  Hook.  &  Grev. 
Coast  Polypody.     Fig.  13. 

Polypodium  sconleri  Hook.  &  Grev.   Icon.  Fil.   1:  pi.  56.     1829. 
Polypodium  pachvphvllum   D.   C.    Eaton,   Am.   Journ.    Sci.   II.   22: 

138.     1856. 
Polypodium    car)iosum    Kell.     Proc.     Calif.     Acad.     2:     88.    /.     24. 

1861.  , 

Rhizome  creeping,  woody,  6-10  mm.  thick,  laxly 
paleaceous,  naked  with  age,  whitish-pruinose ;  scales 
dark  castaneous.  attenuate  from  a  deltoid-ovate  base, 
about  1  cm.  long,  denticulate.  Fronds  few,  mostly 
15-70  cm.  long;  stipes  stout,  rigid,  shorter  than  the 
blade,  naked;  blades  deltoid-ovate,  mostly  10-40  cm. 
long,  pinnatisect ;  segments  2-14  pairs,  linear  to  linear- 
oblong,  obtuse.  7-20  mm.  broad,  spreading,  adnate. 
slightly  decurrent.  very  rigidly  coriaceous,  the  carti- 
laginous border  crenate  to  obscurely  crenulate-serrate ; 
midribs  elevated,  deciduously  scaly  beneath ;  vein^ 
joined  in  a  single  series  of  areoles ;  sori  very  large, 
crowded  against  the  midrib,  mostly  confined  to  the 
upper  segments. 

On  mossy  tree-trunks,  cliffs,  and  rock-slopes.  Humid  Transi- 
tion Zone;  along  the  coast  from  Santa  Cruz  County,  California, 
to  Vancouver  Island;  also  on  Guadalupe  Island,  Lower  Califor- 
nia.    Type  locality:   Columbia   River   region. 
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2.  Polypodium  hesperium  Maxon. 
Western  Polypody.     Fig.  14. 

Polypodtvm  hesperium  Maxon,  Proc.  Biol.  See.   Washington   13:     200. 
1900. 

Rhizome  creeping,  firm,  about  5  mm.  thick,  densely 
paleaceous;  scales  ovate,  long-acuminate,  3-5  mm.  long, 
pale  to  dark  castaneous,  denticulate.  Fronds  rather  close, 
ascending,  mostly  10-24  cm.  long;  stipes  nearly  or  quite  as 
long  as  the  blades,  stramineous,  naked;  blades  deltoid- 
oblong  to  linear-oblong  (rarely  linear),  usually  long- 
acuminate  to  attenuate,  7-18  cm.  long,  pinnatihd  nearly  to 
the  naked  rachis  ;  segments  spreading,  alternate,  narrowly 
oblong  to  oval,  elliptical,  or  subspatulate,  usually  rounded- 
obtuse,  crenate  to  obscurely  crenate-serrulate;  veins  mostly 
twice-forked  and  translucent;  sori  broadly  oval,  medial; 
leaf  tissue  membrano-herbaceous,  light  to  yellowish  green, 
or  subglaucous. 

Cliffs  and  rock-slopes,  chiefly  in  the  Canadian  Zone;  Yukon  to 
South  Dakota,  northern  New  Mexico,  Arizona,  and  southern  Cali- 
fornia (San  Bernardino  Mountains);  also  in  Lower  California  (San 
Pedro  Martir).  Type  locality:  Coyote  Caiion,  Lake  Chelan,  Wash- 
ington. 


3.  Polypodium  glycyrrhiza  D.  C.  Eaton. 
Licorice  Fern.     Fig".  15. 

Polypodium  vulgare  occidentale'  Hook.  Fl.  Bor.  Am.  2:  258.    1840. 
Polxpodium  faicatnm   Kell.    Proc.    Calif.    Acad.    1:    20.     1854,   not 

L.  f.   1781. 
Polvpodium    glycyrrhiza   D.    C.    Eaton,    Am.    Journ.    Sci.    II.    22: 

138.     1856. 
Polypodium  occidentale  Maxon,   Fern   Bull.    12:    102.      1904. 

Rhizome  creeping,  3-5  mm.  thick,  often  compressed, 
deciduously  paleaceous ;  scales  oblong-ovate,  long- 
acuminate,  5-9  mm.  long,  rusty  brown,  thin.  Fronds 
mostly  distant,  20-70  cm.  long ;  stipes  usually  much 
shorter  than  the  blades,  firm,  stramineous,  naked ; 
blades  usually  lanceolate,  abruptly  attenuate  or  caudate. 
15-50  cm.  long,  5-17  cm.  broad,  pinnatisect ;  segments 
thin-herbaceous,  alternate,  linear-attenuate,  tapering 
from  the  middle  or  from  the  dilatate  base,  often  falcate, 
unevenly  curvescent-serrate ;  basal  segments  distant, 
shorter,  with  rounded  sinuses ;  veins  free,  oblique- 
spreading,  mostly  3-forked  and  translucent;  sori 
roundish-oval,  inframedial,  not  extending  to  the  end  of 
the  segments. 

On  rocks,  logs,  and  mossy  tree  trunks.  Humid  Transition 
Zone;  Alaska  to  San  Mateo  County,  California,  mainly  near  the 
coast.     Type   locality:   southwestern   Oregon. 


4.  Polypodium  californicum  Kaulf. 
California  Polypody.     Fig.  16. 

Polypodium  californicum  Kaulf.     Enum.   Fil.    102.     1824. 
Polypodium  intermedium  Hook.   &  Arn.  Bot.  Beechey  405.     1841. 

Rhizome  creeping,  4-10  mm.  thick,  deciduously  pale- 
aceous ;  scales  deltoid-ovate,  long-acuminate,  3-7  mm.  long 
rusty  brown,  thin,  appressed,  imbricate.  Fronds  ascending, 
mostly  20-40  cm.  long;  stipes  usually  shorter  than  the  blades, 
stout,  stramineous,  naked ;  blades  oblong  to  deltoid  or 
deltoid-ovate,  acutish  to  acuminate,  mostly  15-30  cm.  long, 
7-15  cm.  broad,  pinnatifid  nearly  to  the  rachis ;  segments 
membranous  to  thin-herbaceous,  spreading,  oblong-linear, 
usually  obtuse  or  acutish,  mostly  decurrent  (the  lower  ones 
slightly  apart,  excavate  below),  unevenly  serrate  to  crenate- 
serrate ;  veins  mostly  dark,  opaque,  oblique,  3  to  5  times 
forked,  producing  an  irregular  series  of  areoles  or  only 
casually  joined;   sori  oval,  slightly  inframedial. 

Rock-crevices  or  rocky  soil.  Upper  Sonoran  and  Transition  Zones; 
southern  California  (common),  northward  to  Butte  County,  mainly  in 
the  coastal  region;  also  in  Lower  California  and  on  several  islands  off 
the    California   coast.      Type   locality:    California. 
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4.  POLYSTICHUM  Roth,  Rom.  Arch.  Bot.  2^ :  106.     1799. 

Coarse,  large  to  rather  small  ferns  of  ledges  and  rocky  woods,  the  stout  woody  rhizomes 

mostly    erect    to    decumbent,    copiously    paleaceous.      Fronds    several,    rigidly    ascending    or 

recurved,  borne  usually  in  a  crown,  the  blades  similar  or  subdimorphous,  simple  to  3-pinnate- 

pinnatifid,  more  or  less  paleaceous,  the  segments  of  harsh  texture,  mainly  auriculate,  usually 

with   serrate  margins,   the  teeth  pungent   to   spinulose  or  aristate ;   veins   free.     Sori   round, 

dorsal  to  subterminal ;   indusia  superior,  orbicular,  centrally  peltate,  persistent  to  caducous, 

or  sometimes  wanting.     [Name  Gre.ek,  meaning  many  rows,  alluding  to  the  numerous  regular 

rows  of  sori  in  P.  loncliitis.} 

A  genus  of  about   100  species,  mainly   of  boreal  and  temperate   regions,  agreeing  closely   in  habit.     Type 
species',  Polypodium  lonchitis  L. 

Blades  simply  pinnate,  the  pinnae  variously  serrate  to  evenly  incised,  never  pinnately  lobed  to  pinnatifid. 

Stipes  very   short;   pinnae   mostly    oblong-lanceolate    (the   lower   ones   deltoid),    serrate-dentate,   the   teeth 
conspicuously  spreading-spinulose.  1.  P.    lonchitis. 

Stipes  much  longer;  pinnae  linear-attenuate,  biserrate  to  incised,  the  teeth  incurved,  rigidly  long-aculeate. 

2.  P.    niuiiituiii. 

Blades  more  compound,   the  pinnae  at  least  pinnately  lobed   or  divided  at  the  base. 

Pinnae  pinnately  lobed  to  pinnatifid  at  the  base. 

Segments  very  numerous,  small,  the  lobes  merely   crenulate-dentate.  3.   P.   lemmoui. 

Segments  few,  large,   pungent  to   spinulose-aristate. 

Pinnae  inequilateral,  deltoid-ovate  to  deltoid-oblong,  the  lobes  and  teeth  pungent  but  not  aristate. 

4.  P.   scopulinum. 

Pinnae  larger,  linear  from  a  broader  base,  the  lobes  more  numerous,  distinctly  aristate. 

5.  P.    calif ornicum- 

Pinnae  nearly  or  quite  pinnate. 

Blades  proliferous  below  the  tip,  slightly  scaly  beneath;  teeth  long-awned;  indusia  erose-dentate. 

6.  P.   andersoni. 

Blades  not  proliferous,  copiously  scalv  beneath;   teeth  short-awned;  indusia  long-ciliate. 

/.  P.   dudteyi. 


1.  Polystichum  lonchitis  (L.)  Roth. 


Hollv-fern. 


Fig.  17. 


Polypodium  lonchitis  L.  Sp.  PI.   1088.      1753. 

Polystichum  lonchitis  Roth,  Rom.  Arch.   Bot.  2':   106.     1799. 

Aspidium    lonchitis    Swartz,    Journ.    Bot.    Schrad.     1800=:    30.     1801. 


Rhizome  large,  woodj',  erect  or  decumbent.  Fronds  sev- 
eral, rigidly  ascending  in  a  close  crown,  15-60  cm.  long; 
stipes  1-6  cm.  long,  thick,  stramineous,  densely  paleaceous, 
the  scales  rusty  brown,  mostly  large,  ovate,  denticulate; 
blades  linear  to  narrowly  linear-oblanceolate,  acuminate, 
12-55  cm.  long,  2-7  cm.  broad,  tapering  at  the  base,  simply 
pinnate,  the  rachis  very  stout,  deciduously  paleaceous ; 
pinnae  numerous,  close,  the  basal  ones  deltoid  (sometimes 
minute),  equilateral,  the  middle  and  upper  ones  oblong- 
lanceolate,  falcate,  acute,  auriculate  above,  cuneate  below, 
unevenly  serrate-dentate,  the  teeth  conspicuously  spread- 
ing-spinulose ;  sori  large,  contiguous,  usually  in  2  rows, 
nearly  medial;  indusia  large,  entire;  leaf  tissue  evergreen, 
subcoriaceous,  fibrillose  beneath. 

Rocky  shaded  slopes,  in  the  Boreal  region;  Alaska  to  Nova  Scotia,  southern  Ontario,  Michigan,  and 
Montana,  and  in  the  mountains  to  Utah,  Colorado,  and  northern  California  (Castle  Lake,  Siskiyou  County); 
also  in  Greenland:   Eurasia.     Type  locality,   European. 
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2.  Polystichum  munitum  (Kaulf. )  Presl.     Western  Sword-fern. 


Fig. 


18. 


Asfidium    munitum   Kaulf.    Enum.    Fil.    236.      1824. 
Polystichum  munitum  Presl,  Tent.  Pter.  83.     1836. 

Rhizome  stout,  woody,  ascending.  Fronds  several, 
rigidly  ascending  in  a  crown,  30-140  cm.  long ;  stipes 
stout,  5-60  cm.  long,  together  with  the  rachis  densely 
paleaceous,  the  scales  large,  ascending,  bright  glossy 
brown,  often  dark-centered,  ovate  to  oblong-acu- 
minate, with  many  small  laciniate-ciliate  ones  inter- 
spersed; blades  linear-lanceolate,  short-acuminate, 
25-100  cm.  long,  5-25  cm.  broad,  simply  pinnate ; 
pinnae  very  many,  spreading,  subfalcate.  linear- 
attenuate,  strongly  auriculate  at  the  base  above, 
cuneate  below,  often  very  chaffy  beneath,  sharply 
biserrate  to  incised,  the  teeth  incurved,  rigidly  long- 
aculeate  ;  sori  large,  borne  in  a  close  medial  to  sub- 
marginal  row,  or  sometimes  in  several  crowded 
rows;  indusia  papillose-dentate  to  long-ciliate ;  leaf 
tissue  coriaceous,  evergreen. 

Damp  wooded  slopes,  chiefly  in  the  Humid  Transition 
Zone;  Alaska  to  northwestern  Montana,  northern  Idaho,  and 
extreme  southern  California  (Cuyamaca  Mountains).  Type 
locality:  California.  Extremely  variable.  Attains  its  best 
development  in  the  Coast  Ranges  from  the  Santa  Cruz  Penin- 
sula to  Washington  in  a  luxuriant  form  with  thick,  scurfy, 
deeply  serrate  to  incised,  copiously  fertile  pinnae,  known  as 
the   variety   inciso-serratum    (D.   C.    Eaton)    Underw. 


2a.  Polystichum  munitum  imbricans 

(  D.  C.  Eaton)  Maxon. 


Imbricated  Sword-fern. 

Asfidium    munitum   imbricans   D.    C.    Eaton, 

tl.  25,  f.  3.      1878. 
Polystichum  munitum  imhricaits  Maxon,   Fern 


Fig. 

Ferns 
Bull. 


19. 

N.    Am.    1:    188. 

8:   30.      1900. 

Fronds  small,  30-50  cm.  long;  stipes  with  a  conspicuous 

basal    tuft    of    lance-attenuate,    glossy,    castaneous    scales, 

nearly  naked  above ;  blades  usually  linear,  the  stout  rachis 

naked     with     age ;     pinnae     crowded,    obliquely    imbricate, 

acutish,  abruptly  long-cuspidate;  indusia  rather  thick,  never 

ciliate. 

Open  rocky  slopes,  mainly  in  the  Canadian  Zone;  Vancouver 
Island  and  eastern  Washington  to  southern  California;  less  common 
than  the  typical  form  near  the  coast.  A  well-marked  subspecies,  con- 
nected with  the  typical  form  by  numerous  intermediate  specimens. 
Type  locality:  Plumas  County,   California. 


3.  Polystichum  lemmoni  Underw. 
Lemmon's  Shield- fern.     Fig.  20. 

Polystichum   lemmoni  Underw.   Nat.   Ferns   ed.   6,    116.      1900. 

Rhizomes  tufted,  ascending,  stout,  thickly  covered  with 
old  stipe-bases.  Fronds  ascending,  10-40  cm.  long;  stipes 
3-15  cm.  long,  stramineous  from  a  very  paleaceous,  brown- 
ish liase,  the  scales  mostly  large,  lanceolate  to  ovate- 
acuminate,  fulvous  ;  blades  linear  to  narrowly  lance-oblong, 
acutish,  8-28  cm.  long,  1.5-5  cm.  broad,  pinnate-pinnatifid ; 
i pinnae  numerous,  usually  imbricate  (only  the  slightly  re- 
duced lower  ones  apart ) ,  deltoid-oblong  to  deltoid-ovate, 
obtuse  or  rounded-acutish,  pinnately  divided  at  the  base, 
deeply  lobed  or  (often)  divided  nearly  to  the  tip,  the 
divisions  close,  spreading,  trapeziform-ovate  to  obliquely 
oval  or  obovate,  obtuse,  crenate  or  crenately  lobed;  mar- 
gins crenulate-dentate ;  sori  borne  on  the  apical  pinnae, 
large,  close,  1  or  several  to  the  segment;  indusia  large, 
thin,  bullate,  erose-dentate ;  leaf  tissue  carnose,  herbaceous 
in   drying,  venose. 

Moist  granitic  soil,  among  loose  rocks,  Canadian  and  Hudsonian  Zones;  .Siskiyou  and  Trinity  Counties, 
northern  California,  and  the  Mount  Stuart  region,  Washington;  ascribed  also  to  Alaska.  Type  locality: 
vicinity  of  Mount  Shasta,  California. 
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4.  Polystichum  scopulinum   (D.  C.  Eaton)    Maxcjii. 
Eaton's  Shield-fern.    Fig.  21. 

AsJ^idtiim   aculeatiim   scopiilinuvi    D.    C.    Eaton,    Ferns   X.    Am. 
2:    125.     [>!.  62,  f.  8.      1880. 

Polystichum  scopulinum  Maxon.  Fern   Bull.   8:   29.      1900. 

Rhizome  stout,  erect  or  decumbent,  copiously 
paleaceous ;  scales  ligiit  castaneous,  linear  to  ovate- 
oblong,  attenuate,  denticulate.  Fronds  6-10,  erect- 
spreading,  15-40  cm.  long:  stipes  3-14  cm.  long, 
stout,  sulcate,  densely  paleaceous  at  the  base,  decidu- 
ously  so  (together  with  the  rachis)  above;  blades 
linear  to  narrowly  oblong-lanceolate,  acuminate,  12- 
30  cm.  long,  2.5-6  cm.  broad,  pinnate ;  pinnae  numer- 
ous, inequilateral,  deltoid-ovate  to  deltoid-oblong, 
pinnately  lobed  or  divided  at  the  base,  less  deeply  so 
toward  the  obtuse  to  acutish-mucronate  apex,  the 
lobes  and  teeth  oblique,  pungent,  not  aristate ;  lower 
pinnae  u?ually  reduced,  distant ;  sori  numerous,  large, 
close,  infra-medial,  in  2  confluent  rows ;  indusia 
ample,  thin,  erose-dentate ;  leaf  tissue  coriaceous, 
deciduously   fibrillose-paleaceous   beneath. 

Dry  cliffs  and  rock  crevices,  Canadian  and  Hudsonian  Zones;  central  Washington  to  eastern  Tdalio,  snulli 
to  Utah  and  southern  California;  also  in  Gaspe  County,  Quebec.     Type  locality:   I'jjper  Teton  Canon,    idatio 


Creek   banks  and   cafions,   in 
Clara,  and  Santa  Cruz  Counties, 
Cruz  Mountains,  California. 


5.  Polystichum  californicum  ( D.  C.  Eaton  )  Undervv. 
California  Shield-fern.    Fig.  22. 

Aspidium  californicum  D.  C.   Eaton,   Proc.  Am.  Acad.   6:    '5S.=i 
186S. 

Polystichum    californicum     Undervv.     Nat.     Ferns    ed.     6,     llrt. 
1900. 

Rhizome  stout,  suberect.  Fronds  several,  ascend- 
^n\  ing,  30-110  cm.  long;  stipes  6-35  cm.  long,  stout,  sul- 
^^^j^  cate,  nearly  naked  above  the  copiously  paleacecus 
^^  base,  the  scales  large,  dark  castaneous,  lance-atten- 
uate to  ovate-acuminate;  blades  linear-oblong  to 
narrowly  linear-lanceolate,  attenuate,  20-75  cm.  long, 
5-20  cm.  l)road.  slightly  or  not  reduced  at  the  base, 
the  rachis  minutely  paleaceous ;  pinnae  numerous, 
ascending  or  spreading  (the  lower  ones  deflexed), 
linear  from  a  broader  base,  obliquely  pinnatifid  to 
pinnately  incised,  the  lobes  elliptical,  decurrent,  close, 
broadly  joined,  distinctly  aristate,  as  also  the  teeth  of 
the  large  basal  segments;  sori  large,  several  pairs  to 
each  segment  or  lobe ;  indusia  large,  erose-ciliate ; 
leaf  tissue  subcoriaceous,  or  coriaceous  with  age, 
fibrillose  beneath. 

the  Humid   Transition   Zone;   coast   ranges   of   Sonoma,    Napa,    Marin,    .Sant.n 
California;   also  in  western  Washington    (Eatonville).     Type  locality:   Sant* 
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POLYPODIACEAE 


6.  Polystichum  andersoni  Hopkins. 
Anderson's  Shield-fern.     Fig.  23. 


Polystichum    andersoni    Hopkins,    Am.    Fern    Tourn.    3:    116. 
pi.  9.      1913. 

Polystichum  jenningsii  Hopkins,  Ann.  Carnegie  Mus.   11:   362. 
pi.  37.      1917. 

Rhizome  stout,  decumbent;  scales  thin,  pale  cas- 
taneous,  large,  linear  to  ovate,  denticulate.  Fronds 
in  a  close  crown,  ascending,  40-110  cm.  long;  stipes 
5-25  cm.  long,  sulcate,  paleaceous ;  blades  nearly 
2-pinnate,  narrowly  lance-oblong  to  lance-elliptic, 
long-acuminate,  35-85  cm.  long,  8-20  cm.  broad  at 
the  middle;  rachis  sulcate,  paleaceous,  proliferous 
below  the  tip ;  pinnae  numerous,  slightly  ascending, 
narrowly  triangular,  nearly  pinnate  at  the  base  (the 
basal  segments  enlarged),  less  deeply  pinnatifid 
toward  the  attenuate  tip,  minutely  paleaceous  be- 
neath, glabrate  above ;  segments  oblique,  elliptical, 
mostly  adnate  or  semiadnate,  decurrent,  strongly 
serrate,  the  teeth  long-awned ;  sori  large,  2-6  pairs, 
nearly  medial;  indusia  erose-dentate,  the  teeth  gland- 
tipped. 

Moist  rocky  slopes,  usually  in  alder  thickets,  Transition  Zone;  southern  British  Columbia  to  Glacier 
National  Park,  Montana,  and  the  region  of  Mount  Rainier,  Washington.  Type  locality:  Elk  River,  Strath- 
cona  Park,  Vancouver  Island,  British  Columbia. 


7.  Polystichum  dudleyi  Maxon. 
Dudley's  Shield-fern.     Fig.  24. 


Polystichum  dudleyi  Maxon,  Journ.  Washington  Acad.  Sci.  8: 
620.      1918. 

Rhizome  decumbent,  densely  paleaceous;  scales 
brown  to  fulvous,  thin,  large,  linear  to  ovate,  denticu- 
late-ciliolate.  Fronds  ascending,  40-120  cm.  long; 
stipes  15-45  cm.  long,  sulcate,  chaffy ;  blades  2-pin- 
nate, oblong-lanceolate  to  narrowly  ovate,  long- 
acuminate  to  attenuate,  25-75  cm.  long,  8-25  cm. 
broad;  pinnae  mostly  oblique,  contiguous,  linear  to 
narrowly  oblong-lanceolate  from  a  broader  unequal 
base,  attenuate,  copiously  filiform-paleaceous  be- 
neath, scantily  so  above;  pinnules  obliquely  ovate  or 
ovate-oblong,  auriculate,  the  upper  basal  ones  large, 
obliquely  cleft  or  divided,  the  others  serrate  to  in- 
cised, the  curved  teeth  short-awned;  sori  numerous, 
terminal  upon  the  veinlets  or  nearly  so;  indusia 
delicate,  long-ciliate. 

Rocky  slopes  of  cafions,  mainly  in  the  Humid  Transition 
Zone;  Santa  Cruz  Peninsula  region,  California.  Type  locality: 
Santa   Cruz  Mountains,   .San   Mateo   County,   California. 


FERN  FAMILY 

5.  DRYOPTERIS  Adans.  Fam.  PI.  2:  20,  550.     1763. 

[AsPiDiUM   Swartz,  Journ.   Bot.   Schrad.  1800'-':  29.    1801,   in   part.] 


Mainly    woodland    ferns    of    upright    habit,    the    rhizomes    slender,    wide-creeping,    and 

nearly  naked,   to   thick,   erect,   and   copiously  chaffy.     Fronds   borne   singly   or   in   a   crown, 

usually   stipitate,   not   jointed   to  the   rhizome;   fertile   and   sterile  blades  usually  alike,    1-3- 

pinnate  or  decompound   (rarely  simple),  glabrous  or  variously  pubescent,  only  a  few  species 

conspicuously  paleaceous ;  veins  free  in  northern  species,  connivent  to  copiously  areolate  in 

many  tropical  and  subtropical  species.     Sori  mostly  roundish,  dorsal,  indusiate  or  not,  the 

indusium    (if   present)    in   northern   species    roundish-reniform,    fixed   at   its   sinus.     [Name 

Greek,  meaning  oak-fern.] 

A  genus  of  several  hundred  species,   mainly  tropical.     Besides  the   following,   numerous  species  occur   in 
other  parts  of  the  United  States.     Type  species,  Polypodium  filix-mas  L. 

Indusia  wanting;   blades  deltoid. 

Blades  2-3-pinnate  below,   glabrous  and   naked;   basal  pinnae  long-stalked,   deltoid.  1.   D.    dryoftcris. 

Blades  pinnate-pinnatifid,   hairy  beneath,   the  midribs  scaly;   basal   pinnae  subsessile,  narrowly   ovate. 

2.   D.    phegopteris. 

Indusia  present;  blades  lanceolate  to  ovate  or  oblong   (sometimes  deltoid  in  no.  8). 

Blades  1-2-pinnate. 

Segments  entire  or  nearly  so;  veins  simple  or  once  forked. 

Blades  oblong  to  ovate-oblong;   segments  densely  puberulous  beneath.  3.   D.  feci. 

Blades  lanceolate  or  oblanceolate,  distinctly  narrowed  at  the  base;  segments  glabrous  or  slightly 
hairy  beneath. 

Segments  4-5   mm.  broad,  the  margins  distinctly  hyaline-papillose;   veins  often  forked. 

4.  D.    orcoptcris. 

Segments  about  2  mm.  broad,   the  margins  slightly  hyaline;  veins  mostly  simple. 

5.  D.   orcgana. 

Segments  distinctly  toothed;   veins  twice  or  several  times  forked. 

Pinnae  sessile,   oblong-lanceolate,  the  lower  basal  pinnule  usually  semicordate  and   overlying  the 
main  rachis;  veinlets  spreading,  all  ending  in  salient  spinelike  teeth.  6.   D.   arguta. 

Pinnae  mostly   short-stalked,   deltoid-lanceolate,   the   basal   pinnules  symmetrical,   apart   from    the 
main  rachis;  veinlets  oblique,  fewer,  ending  in  oblique  usually  curved  acute  teeth. 

7.  D.    filix-mas. 


Blades  essentially  3-pinnate. 


8.  D.  dilatata. 


1.   Dryopteris  dryopteris   (L.)   Christ. 


Oak-fern. 


Fig.  25. 


Polypodium   dryopteris  L.   Sp.   PI.    1093.      1753. 
Phegopteris   dryopteris   Fee,   Gen.   Fil.   243.      1852. 


Dryopteris  Hnnaeana  C.   Chr.   Ind.   Fil.   275. 
Drvopteris    drvoptcris    Christ,    Bull.    Acad. 
"Bot.  20':  151.     1909. 


1905. 
Internat.    Geogr. 


Rhizome  cordlike,  wide-creeping,  the  branches 
bearing  a  few  lax  ovate  brownish  scales.  Fronds 
erect,  distant,  20-60  cm.  long;  stipes  slender,  very 
much  longer  than  the  blades,  stramineous  from  a 
chaffy  blackish  base ;  blades  deltoid,  nearlj'  equi- 
lateral, 8-25  cm.  long  and  broad,  subternate  by  the 
enlargement  of  the  basal  pinnae,  these  long-stalked, 
deltoid,  inequilateral,  acute,  1-2-pinnate,  the  larger 
pinnules  pinnately  lobed  or  divided ;  upper  pinnae 
gradually  simpler,  sessile  or  adnate ;  lobes  oblong, 
rounded-obtuse,  entire  to  serrate-crenate ;  sori  rather 
small,  submarginal,  non-indusiate;  leaf  tissue  thin- 
herbaceous,  glabrous. 

Moist  woods,  thickets,  and  swamps,  Canadian  and  Transition  Zones;  Alaska  to  Newfoundland,  south 
to  Oregon,  Arizona,  New  Mexico,  Kansas,  South  Dakota,  Wisconsin,  and  the  mountains  of  Virginia; 
Greenland;  Eurasia.     Type  locality,  European. 
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POLYPODIACEAE 


2.  Dryopteris  phegopteris   (L.)   C.  Chr. 
Beech-fern.     Fig.  26. 


Potypodiiim   phegopteris   L.   Sp.    PI.    1089.      1753. 
Phegopteris  polypodioides  Fee,  Gen.  Fil.   243.     1852. 
Phegopteris   phegopteris    Underw.;    Small,    Bull.    Torrey    Club 

20:   462.      1893. 
Dryopteris  phegopteris  C.   Chr.   Ind.   Fil.   284.     1905. 

Rhizome  very  slender,  wide-creeping ;  scales  few, 
thin,  appressed,  pale,  ovate.  Fronds  few,  distant, 
20-55  cm.  long;  stipes  mostly  much  longer  than  the 
blades,  stramineous  from  a  dark  base,  scantily 
paleaceous;  blades  deltoid,  12-25  cm.  long,  9-18  cm. 
broad,  long-acuminate,  pinnate  at  the  base,  the  rachis 
and  midribs  scantily  clothed  with  small  lax  rusty 
lanceolate  scales ;  pinnae  mostly  close,  adnate,  hori- 
zontal, linear  or  oblong-lanceolate,  attenuate,  oh  ■ 
.liquely  pinnatifid,  the  lower  ones  distant,  subsessile, 
deflexed  and  advanced,  inequilateral,  narrowly  ovate; 
segments  thin-herbaceous,  close,  oblong,  rounded- 
obtuse,  entire* or  crenate,  freely  whitish-ciliate,  white- 
hairy  on  both  surfaces,  chiefly  along  the  veins ;  sori 
rather  large,  submarginal,  naked. 


Moist,  often  rocky  forests,  in  the  Canadian  and  Transition  Zones;  Alaska  to  Newfoundland,  south  to 
Washington  (Skamania  County),  Minnesota,  Wisconsin,  Ohio,  and  the  mountains  of  Virginia;  Greenland; 
Eurasia.     Type    locality,    European. 


3.  Dryopteris  feci  C.  Chr. 
Downy  \\'ood-fern.     Fig.  27. 


Aspidium  pubenilum   Fee,   Mem.   Foug.    10:   40.     1865,   not   Gaud. 
1827. 

Nephrodium  pubcrulum  Baker  in  Hook.  &  Baker,  Syn.  Fil.  ed.  2, 
495.     1874. 

Dryopteris   feei    C.    Chr.    Ind.    Fil.    89,    264.      1905. 

Rhizome  woody,  slender,  extensively  creeping;  scales 
apical,  few,  appressed,  rusty,  linear-attenuate,  short- 
hirsute.  Fronds  few,  distichous,  ascending,  50-120  cm. 
long ;  stipes  stout,  stramineous,  naked,  equaling  the 
blade  or  not ;  blades  broadly  oblong  to  ovate-oblong, 
abruptly  acuminate-caudate,  30-70  cm.  long,  14-40  cm. 
broad,  pinnate-pinnatifid ;  pinnae  spreading,  linear- 
attenuate,  cut  to  within  2  or  3  mm.  of  the  stout,  yellow- 
ish, elevated,  puberulous  midrib ;  segments  oblique,  nar- 
rowly oblong,  close,  subfalcate,  acuminate,  the  subentire 
margins  closely  revolute,  short-ciliate ;  veins  8-11  pairs, 
simple,  oblique,  the  2  lower  pairs  running  to  the  hyaline 
sinus,  together  with  the  leaf-tissue  freely  puberulous 
beneath,  sparingly  so  above ;  sori  small,  close',  supra- 
medial  :  indusia  small,  firm,  pilose. 

Mountains  of  southern  Arizona  and  the  coastal  canons  of  southern  California  (Santa  Barbara  and  Los 
Angeles  Counties) ;  Lower  California  and  Mexico  generally,  chiefly  in  the  Lower  Austral  Zone.  Type 
locality:   Huatusco,  Mexico. 


FERN  FAMILY 
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4.  Dryopteris  oreopteris   (Ehrh.)   ]^Iaxon. 
^lountain  Wood-fern.     Fig.  28. 

Polvpodium  montaitum  Vogler,   Diss.   Pol.   Mont.      1781,  not   Lain. 

1778. 
Polypodium  oreopteris  Ehrh.;  Willd.  Fl.  Berol.  Prodr.  292.      1787. 
Dryopteris  montaita  Kuntze,   Rev.   Gen.   PI.   2:   813.     1891. 

Drvopteris   oreopteris    Ma.xon,    Proc.    U.    S.    Nat.    Mus.    23:    638. 
"1901. 

Rhizome  rather  stout,  short-creeping  or  ascending, 
scales  yellowish  brown,  thin,  ovate-lanceolate.  Fronds 
few,  close,  terminal,  ascending,  40-110  cm.  long;  stipes 
verj'  short,  sulcate,  stramineous  from  a  dark  chafify 
base ;  blades  narrowly  to  broadly  lanceolate,  or  oblance- 
olate,  abruptly  acuminate,  30-85  cm.  long,  10-22  cm. 
broad  at  the  middle,  tapering  to  a  narrow  base,  pinnate- 
pinnatifid :  pinnae  oblong-lanceolate  or  narrowly  del- 
toid-lanceolate (the  basal  ones  often  greatly  reduced, 
ovate  or  deltoid-ovate),  deeply  pinnatifid,  the  midrib 
minutely  hairy  or  subglabrous  beneath ;  segments 
spreading,  oblong,  obtuse,  membranous,  more  or  less 
glandular,  subentire,  the  margins  finely  hyaline-papil- 
lose; veins  simple  or  1-forked;  sori  rather  small,  sub- 
marginal  ;  indusia  roundish-reniform,  toothed,  glan- 
dular, deciduous. 

Rocky  mountain-slopes,   often  along  streams,  Hudsonian  Zone;   Alaska  to   northern   Washington    (Stehekin 
River  region);   Europe;  Japan.     Type  locality,   European. 


5.  Dryopteris  oregana  C.  Chr. 
Sierra  Wood-fern. 


Fig.  29. 


Aspidium   nevadense   D.   C.   Eaton,   Ferns  X.    Am.    1 :   7i.     pi.  10. 
1878,   not   Boiss.    1838. 

Dryopteris  nevadensis  Underw.  Nat.   Ferns  ed.   4,   113.     1893. 

Dryopteris  oregana  C.  Chr.  Ind.  Fil.  84.     1905. 

Rhizome  slender,  creeping,  the  apical  portion  covered 
with  the  imbricate  stipe-bases  of  old  fronds ;  scales 
ovate,  yellowish  brown,  thin,  concave,  slightly  toothed. 
Fronds  few,  in  a  close  terminal  crown,  50-90  cm.  long; 
stipes  slender,  stramineous,  much  shorter  than  the 
blade,  nearly  naked ;  blades  elliptic-lanceolate,  acu- 
minate, 40-60  cm.  long,  10-16  cm.  broad,  long-attenuate 
to  a  very  narrow  base,  pinnate-pinnatifid  ;  pinnae  sessile, 
horizontal,  the  larger  ones  close,  linear  to  oblong-linear, 
acuminate  to  subcaudate,  the  basal  ones  usually  dis- 
tant, minute ;  segments  close,  oblong,  obtuse  or  acutish, 
slightly  oblique,  membranous,  entire  or  obscurely  cre- 
nate,  with  a  few  deciduous  cilia,  minutely  resinous- 
glandular  ;  veins  oblique,  mostly  simple,  slightly  hairy 
lieneath  ;  sori  small,  submarginal ;  indusia  minute,  long- 
ciliate,  glandular. 


Moist  meadows  and  forested  slopes,  Canadian  and  Transition  Zones;  Sierra  Nevada  of  northern  Cali- 
fornia (Mariposa,  Butte,  Plumas,  and  Trinity  Counties)  northward  to  western  Oregon  (Josephine  and  Lane 
Counties).     Type  locality:   Quincy,  Plumas  County,  California. 
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POLYPODIACEAE 


6.  Dryopteris  arguta  (Kaulf.)  Watt. 
Coastal  Wood- fern.    Fig.  30. 

Aspidium   argutum   Kaulf.    Enum.   Fil.   242.     1824. 
Dryopteris  rigida  arguta  Underw.  Nat.  Ferns  ed.  4,  116.  1893. 
Dryopteris  arguta  Watt,   Canad.    Nat.   II.    3:    159.     1866. 

Rhizome  stout,  woody,  short-creeping;  scales 
bright  castaneous,  ample,  thin,  lance-oblong  or  nat- 
rower,  attenuate.  Fronds  several,  close,  erect,  35-90 
cm.  long;  stipes  stout,  shorter  than  the  blades,  scaly; 
blades  lance-ovate  to  oblong  or  deltoid-lanceolate, 
acuminate,  25-65  cm.  long,  10-32  cm.  broad,  2-pin- 
nate  or  nearly  so ;  pinnae  spreading,  oblong-lance- 
olate, long-acuminate,  the  lower  ones  broadest ;  pin- 
nules spreading,  distant,  subcoriaceous,  oblong, 
mostly  rounded-obtuse,  biserrate  to  pinnately  incised, 
the  lower  basal  one  semicordate  and  usualh'  over- 
lying the  main  rachis  ;  veinlets  spreading,  all  ending 
in  salient,  often  cartilaginous,  spinelike  teeth;  sori 
large,  close ;  indusia  orbicular,  firm,  strongly  convex, 
with  a  deep  narrow  sinus,  the  margins  glandulose. 

Rocky  ravines  and  partially  shaded  slopes.  Upper  Sonoran  and  Transition  Zones;  southern  California 
(common)  northward  to  western  Oregon  and  the  bluffs  of  the  Columbia  River  above  Cathlamet,  Washington; 
Santa  Catalina  Island;  ascribed  also  to  British  Columbia.     Type  locality:   California. 


7.  Dryopteris  filix-mas   (L.)   Schott. 
Alale-fern.     Fig.  31. 


Polypodium  filix-mas  L.   Sp.   PI.   1090.     1753. 

Aspidium    filix-mas    Swartz,    Journ.     Bot.    Schrad.     1800-:    38. 

1801. 
Dryopteris  filix-mas  Schott,  Gen.   Fil.     1834. 

Rhizome  stout,  woody,  erect  or  decumbent,  very 
chaffy ;  scales  fulvous,  large,  thin,  linear  to  lance- 
olate, hair-pointed.  Fronds  in  a  close  crown,  ascend- 
ing. 30-120  cm.  long;  stipes  short,  stout,  scaly; 
blades  oblong-lanceolate,  short-acuminate,  slightly 
narrowed  toward  the  base,  25-100  cm.  long,  10-30  cm. 
broad,  nearly  2-pinnate ;  pinnae  mostly  short-stalked, 
narrowly  deltoid-lanceolate,  tapering  from  the  broad 
base,  attenuate,  the  basal  ones  short,  broad,  sub- 
deltoid; segments  slightly  oblique,  close,  thin- 
herbaceous,  paler  and  slightly  scaly  beneath,  mostly 
oblong,  rounded-obtuse,  adnate,  and  slightly  decur- 
rent  (the  large  basal  ones  subsessile).  usually  serrate, 
the  teeth  oblique,  curved,  not  spinelike;  sori  large, 
usually  confined  to  the  basal  half  of  the  segment; 
indusia   thin,  orbicular-reniform,   glabrous. 


Rocky  woods,  Hudsonian  and  Canadian  Zones;  Newfoundland  to  British  Columbia,  south  to  Venriont. 
South  Dakota,  New  Mexico,  Arizona,  Nevada,  and  Oregon:  known  also  from  a  single  locality  in  southern 
California  (San   Bernardino   Mountains);   Eurasia.     Type  locality.   European. 


FERN  FAMILY 
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8.  Dryopteris  dilatata  (Hoffm.)  A.  Gray. 
Spreading  Wood- fern.     Fig.  32. 

Polypodium  dilatation  Hoffm.  Deutschl.  Fl.   2:   7.     1795. 

Dryopteris  dilatata  A.  Gray,   Man.  631.  1848. 

Dryopteris    spiinilosa    dilatata    Underw.  Nat.    Ferns    ed.    4,     116. 

1S93. 

Rhizome  stout,  woody,  creeping  or  ascending,  chaffy. 
Fronds  30-100  cm.  long  or  more.,  spreading,  borne  in  a 
complete  crown ;  stipes  stout,  15^5  cm.  long,  clothed 
with  brownish,  often  darker-centered  scales;  blades _tri- 
angular  to  ovate  or  broadly  oblong,  acuminate,  15-90 
cm.  long,  10-40  cm.  broad,  nearly  or  quite  3-pinnate ; 
basal  pinnae  broadly  ovate  or  triangular,  inequilateral, 
the  upper  ones  lanceolate  to  oblong ;  pinnules  lanceolate 
to  oblong,  acute,  the  larger  ones  not  decurrent,  pinnate 
or  at  least  pinnately  divided ;  segments  herbaceous,  ob- 
liquely pinnatihd  or  toothed,  the  teeth  mucronate, 
straight  or  falcate,  usually  not  appressed;  sori  mostly 
subterminal;   indusia   glabrous   or   sparsely   glandular. 

Rocky  woods,  Canadian  and  Humid  Transition  Zones;  Alaska 
to  Newfoundland,  south  to  California  (Mendocino,  Sonoma,  and 
San  Mateo  Counties),  IMontana  and  New  England,  and  in  the 
mountains  to  North  Carolina  and  Tennessee;  Greenland;  Eurasia. 
Type  locality:  Germany.  \'ariable  in  scale  and  indusium  char- 
acters  and   including  several   very  critical   forms. 

6.  WOODWARDIA  J.  E.  Smith,  Mem.  Acad.  Sci.  Turin  5:  411.     1793. 

Coarse,  mostly  large  ferns  of  low  shady  situations,  the  stout  woody  rhizomes  short- 
creeping  to  erect.  Fronds  several  or  many,  in  a  crown,  rigidly  ascending  or  laxly  recurved; 
blades  uniform,  leafy,  once  pinnate,  the  pinnae  lobed  or  coarsely  pinnatifid.  Sori  oblong  to 
linear,  straight  or  slightly  curved,  borne  singly  on  the  outer  horizontal  veins  of  a  continuous 
series  of  elongate  areoles  lying  next  to  the  costa  of  the  segments,  sunken,  facing  inward 
and  occupying  the  areole,  tumid,  the  ample,  elongate,  arched  indusia  at  first  completely 
enveloping  the  sporangia,  firm,  persistent,  at  length  reflexed;  veins  arising  from  the  costal 
areoles  branched,  either  wholly  free  and  excurrent  to  the  margin  of  the  segment  or  partly 
joined  basally  to  form  1  or  2  more  or  less  incomplete  rows  of  oblique  sterile  areoles.  [Name 
in  honor  of  Thomas  J.  Woodward,  an  English  botanist.] 

Four  or  five  species,  of  North  America  and  Eurasia,  only  one  occurring  in  the  United  States.  Type 
species,  Blechnum   radicans  L. 


1.  Woodwardia  chamissoi  Brack. 
Gi,ant  Chain-fern.     Fig.  ZZ. 

Woodwardia  chamissoi   Brack,    in   Wilkes,    U.    S.    Explor.    Exped. 

16:    138.     1854. 
Wood'juardia  radicans  amcricana  Hook.  Sp.   Fil.   3:  67.     1860. 
Wooduardia  paradoxa  Wright,  Gard.   Chron.   III.   41:   98.     1907. 

Rhizome  stout,  woody,  oblique ;  scales  lance-atten- 
uate, 1-3  cm.  long,  bright  castaneous,  thin,  glossy,  en- 
tire. Fronds  suberect,  1-3  meters  long;  stipes  short, 
stout,  stramineous  from  a  brown  base;  blades  linear- 
oblong  to  oblong-ovate  or  oblanceolate,  short-acumi- 
nate. 20-50  cm.  broad,  pinnate,  narrow  at  the  base; 
pinnae  very  deeply  and  obliquely  pinnatifid,  the  middle 
ones  up  to  30  cm.  long,  close  or  imbricate,  linear-oblong 
to  ovate,  long-acuminate ;  segments  narrowly  triangular 
to  linear-attenuate,  subfalcate,  decurrent,  undulate- 
crenate  or  shallowly  lobed,  serrate-spinulose  ;  excurrent 
veins  oblique,  1-2-forked,  free,  or  partly  joined  basally; 
-  leaf  tissue  herbaceous,  paler  beneath,  the  veins  resinous- 
glandular. 

Moist  shady  banks  from  near  sea  level  to  above  1500  meters 
ahitude.  Upper  Sonoran  and  Transition  Zones;  western  British 
Columbia  to  southern  California  and  .Arizona;  also  in  northeast- 
srn   Nevada.     Type  locality:   California. 


7.  ASPLENIUM  L.  Sp.  PI.  1078.     1753. 

Small  to  large  ferns  of  forests  or  rocky  ledges,  the  fronds  rosulate  to  erect-spreading, 
with  creeping  to  erect  rhizomes,  the  scales  rigid,  with  thick,  dark-colored  partition  cell-walls. 
Fronds  usually  uniform,  the  blades  simple  to  1-4-pinnate  or  several  times  pinnatifid. 
glabrous,  variously  pubescent,  or  slightly  palaceous.  the  rachises  dark  and  lustrous  to  green 
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and  succulent ;  pinnae  or  segments  articulate  or  not,  entire  to  variously  incised  or  cleft.  Sori 
oblong  to  narrowly  linear,  borne  upon  the  free,  usually  oblique  ultimate  veins,  usually  below 
their  tip ;  indusia  invariably  present,  lateral,  oblong  to  narrowly  linear,  usually  membranous, 
often  concealed  by  the  sporangia  at  maturity.  [Ancient  Greek  name,  being  a  supposed 
remedy  for  the  spleen.] 

Nearly  600  species,  mainly  of  tropical  and  subtropical  regions  of  both  hemispheres.  Besides  the  follow- 
ing about  20  species  occur  in  the  United  States,  mainly  in  Florida  and  the  Appalachian  region.  Type 
species,  Asplenimn  trichoinancs  L. 

Stipe  and  rachis  dark  castaneous   or  purplish  brown  throughout,   glossy. 

Rachis    narrowly    yellowish-alate,    naked;    pinnae    crenulate    or    shallowly    crenate,    not    aunculate;    veins 
mostly  forked.  1-  A.   trichoinancs. 

Rachis    not    alate,    deciduously    fibrillose    with    tortuous,    brown,    gland-tipped    hairs;    pinnae    deeply    and 
obliquely  crenate,  subauriculate;   veins  mostly  simple.  2.   A.    vesfcrtinum. 

Stipe  reddish  brown  below,   the  upper  part  and   the  rachis  green.  3.   A.   I'in'de. 


1.  Asplenium  trichomanes  L. 
Maidenhair  Spleenwort.     Fig.  34. 

Asplenium  trichomanes  L.   Sp.    PI.    1080.     1753. 

Rhizome  erect  or  decumbent,  1-2  cm.  long.  5-10  mm.  in 
diameter,  paleaceous  at  the  exposed  apex ;  scales  linear-atten- 
uate, up  to  4.5  mm.  long,  with  a  narrow,  dark  brown  median 
stripe.  Fronds  numerous,  wide-spreading,  5-26  cm.  long;  stipes 
1-5  cm.  long,  arcuate,  like  the  rachis  dark  castaneous  to  purplish 
brown,  lustrous,  glabrous  ;  blades  narrowly  linear,  4-21  cm.  long, 
5-15  mm.  broad,  narrowed  downward,  once  pinnate,  the  rachis 
narrowly  yellowish-alate  above;  pinnae  15-35  pairs,  opposite  to 
alternate,  the  lower  ones  distant,  roundish-deltoid  or  fan-shaped, 
those  above  closer,  oval  to  broadly  oblong  from  a  broadly  cuneate 
to  subrectangular  base,  mostly  inequilateral,  crenulate  or  shallow- 
L  ly  crenate ;  veins  mostly  once  forked  ;  sori  3-5  pairs,  linear-oblong, 
medial;  indusia  ample,  subentire ;  leaf  tissue  bright  green, 
herbaceous,   evergreen. 

Crevices  of  cliffs,  usually  limestone,  chiefly  in  the  Transition  and  Ca- 
nadian Zones;  Alaska  and  the  Hudson's  Bay  region  to  Nova  Scotia,  south 
in  the  mountains  to  Oregon,  the  Mexican  Border  states,  Alabama,  and 
Georgia.     Type  locality,   European. 


2.  Asplenium  vespertinum  Alaxon. 

Western  Spleenwort.     Fig.  35. 

Asplenium  vespertinum  Maxon,  Bull.  Torrey  Club  27:  197.  1900. 
Rhizome  erect  or  ascending,  1-2  cm.  long,  rather 
stout;  scales  linear-acicular,  2-2.5  mm.  long,  dark  brown, 
rigid.  Fronds  numerous,  closely  fasciculate,  arcuately 
ascending,  5-24  cm.  long;  stipes  1-4  cm.  long,  stout, 
purplish  brown,  lustrous,  with  a  few  blackish  gland- 
tipped  fibrils  ;  blades  linear  or  oblanceolate-linear,  4-20 
cm.  long,  1-2.5  cm.  broad,  once  pinnate,  the  rachis 
brown,  sulcate  above,  deciduously  fibrillose ;  pinnae 
20-30  pairs,  subopposite  to  alternate,  the  lower  ones  dis- 
tant, reduced,  short-stalked,  reflexed,  those  above 
closer,  sessile,  horizontal,  oblong  or  linear-oblong  from 
an  inequilateral,  broadly  cuneate  or  rectangular  base, 
subauriculate,  deeply  and  obliquely  crenate,  the  veins 
(except  in  the  basal  lobe)  simple;  sori  4-6  pairs,  short, 
infra-medial ;  indusia  narrow,  firm,  crenulate ;  leaf 
tissue  light  or  yellowish  green,  herbaceous. 

Moist  crevices  beneath  overhanging  rocks.  Upper  Sonoran 
Zone;  San  Gabriel  Mountains  (Los  Angeles  County)  to  the  vicin- 
ity of  San  Bernardino,  California,  southward  on  the  seaward 
side  of  the  mountains  into  Lower  California.  Type  locality:  Na- 
tional  City,    .San   Dieeo   County,   California. 
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3.  Asplenium  viride  Huds. 
Green  Spleenwort.     Fig.  36. 

Asflcnium  riride  Huds.  Fl.   Angl.   385.     1762. 

Plants  tufted,  the  rhizomes  creeping,  2-10  cm.  long; 
scales  linear-attenuate,  up  to  3.5  mm.  long,  brown,  con- 
colorous  or  with  a  dark  brown  basal  stripe.  Fronds  numer- 
ous, tufted.  3-20  cm.  long,  laxly  ascending;  stipes  1-7  cm. 
long,  weak,  stramineous  to  green  above  the  reddish  brown 
base,  scantily  fibrillose ;  blades  narrowly  linear-lanceolate 
to  oblong-linear,  2-14  cm.  long,  5-15  mm.  broad,  attenuate, 
once  pinnate,  the  delicate  green  rachis  slightly  fibrillose ; 
pinnae  5-25  pairs,  the  lower  ones  usually  distant,  broadly 
rounded-deltoid,  opposite,  those  above  closer,  becoming 
alternate,  rhombic  to  rhombic-oblong  or  obliquely  ovate,  ^. 
obtuse,  stalked,  broadly  cuneate  at  the  inequilateral  base, 
crenate  to  crenately  lolied  ;  basal  veins  forked,  the  others 
forked  or  simple ;  sori  2-4  pairs,  remote  from  the  margin, 
soon  confluent  and  concealing  the  delicate,  subentire  in- 
dusia ;  leaf  tissue  bright  or  yellowish  green,  soft-herba- 
ceous, glabrous. 

Crevices  of  shaded  cliffs,  Hudsoniaii  Zone;  Alaska  to  Newfound- 
land, south  in  the  mountains  to  Oregon,  Wyoming,  and  Vermont; 
also   in   Eurasia.     Type  locality,    European. 


8.     ATHYRIUM  Roth,  Rom.  Arch.  Bot.  2^ :  105.     1799. 

Medium-sized  to  large  ferns  of  upright  habit,  usually  growing  in  moist  shaded  situa- 
tions, the  rhizomes  creeping  (often  slender)  to  oblique  and  densely  tufted;  rhizome  scales 
membranous,  with  thin-walled  cells.  Fronds  usually  large,  erect-spreading,  long-stipitate, 
or  the  stipe  nearly  wanting ;  blades  ample,  usually  elongate,  1-3-pinnate,  the  segments  sub- 
entire  to  incised  or  pinnatifid,  membranous  to  herbaceous  ;  veins  free.  Sori  dorsal,  oblique 
to  the  midrib,  narrowly  oblong,  or  commonly  crossing  the  vein  and  recurved,  becoming  lunate, 
hippocrepiform,  or  (rarely)  roundish;  indusia  shaped  like  the  sori,  attached  along  the  inner 
side,  facing  outward,  subentire  to  fimbriate,  delicate,  sometimes  minute  and  hidden,  rarely 
wanting.    [Name  Greek,  meaning  shieldless,  of  doubtful  application.] 

About   ISO  species,   mainly   of   tropical   regions.      Four   additional    species   occur   in   eastern    North    Amer- 
ica.     Type    species,    Polypodium    filix-fonina    L. 

Blades  ample,   foliose,   the  segments  mostly   close;   indusia   oblong  to  lunate   or   hippocrepiform,    fringed   with 
"septate  cilia.  1-  A.  filix-femina. 

Blades  skeleton-like,  the  segments  very   narrow,   oblique,  distant;   indusia  wanting,   the  sorus  roundish. 

2.  A.  americanum. 

1.  Athyrium  filix-femina  (L.)  Roth. 
Lady-fern.     Fig.  Z7. 

Polvtodium   filix-femina   L.    Sp.    PI.    1090.     1753. 

Athyrium   filix-femina   Roth,    Rom.   Arch.    Bot.    2':    106.     1799. 

Asplenium  filix-femina   Bernh.    Schrad.   Neues  Journ.   Bot.    1": 

26.     1806. 
y  Athyrium   cxclosorum   Rupr.   Beitr.    Pflanzenk.  Russ.   Reich. 

3:  41.    1845. 
5   Athyrium  sitchense  Rupr.  Beitr.   Pflanzenk.  Russ.   Reich.  3: 

41."    1845. 
Athyrium  filix-femina   calif ornicum   Butters,   Rhodora   19:   201. 

1918. 

Rhizome  erect  or  ascending,  stout,  paleaceous,  the 
scales  lanceolate,  up  to  1  cm.  long,  light  to  dark 
brown,  thin.  Fronds  up  to  2  meters  long,  erect- 
arching  ;  stipes  short,  stramineous,  paleaceous  at 
the  dark  base ;  blades  lanceolate,  attenuate  in  both 
directions  (the  lower  pinnae  distant),  2-3-pinnate; 
pinnae  linear  to  lance-oblong,  acuminate  to  atten- 
uate, sessile,  obliquely  spreading;  segments  crenate, 
variously  incised,  or  pinnatifid,  membranous,  gla- 
brous or  minutely  glandular;  sori  usually  less  than 
1  mm.  long,  oblong  to  lunate  or  hippocrepiform; 
indusia  sometimes  toothed,  septate-ciliate. 

Forests,  moist  thickets,  and  open  or  l>rushy  slopes.  Transi- 
tion and  Canadian  Zones;  Alaska  to  southern  California  and 
in  the  Rocky  Mountains  to  Nevada  and  New  Mexico;  Eurasia. 
Type  locality,   European. 
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2.  Athyrium  americanum  (Butters)  Maxon. 
Alpine  Lady-fern.     Fig.  38. 

Athyrium  alpestre  americanum   Butters,   Rhodora    19:   204.     1917. 
Athyrium  americanum  Maxon,  Am.   Fern  Journ.  8:    120.     1918. 

Rhizomes  erect  or  decumbent,  branched,  forming 
massive  rounded  tufts;  scales  copious,  light  to  dark 
brown.  Fronds  close,  20-90  cm.  long ;  stipes  short, 
sparsely  paleaceous,  stramineous  from  a  dark  base ; 
blades  linear  to  oblong-lanceolate,  acuminate,  18-65  cm. 
long,  4-25  cm.  broad,  usually  2-pinnate-pinnatifid;  pin- 
nae oblique,  elongate-deltoid,  acuminate,  the  lower  ones 
distant,  usually  shorter;  pinnules  delicately  herbaceous, 
stalked,  distant,  oblique,  narrowly  deltoid  to  oblong- 
ovate  or  lance-oblong,  incised,  or  the  larger  ones  pin- 
nate, the  segments  incised  or  biserrate ;  sori  very 
numerous,   roundish,   non-indusiate. 

Moist  rocky  ravines,  meadows,  or  alluvial  thickets,  Arctic- 
^  .^,  Alpine  Zone;  Alaska  to  Colorado,  Nevada,  and  the  southern 
i^%j.    Sierra  Nevada,  California  (Mineral  King)  ;  also  in  Gaspe  County, 


S^VvS 


Quebec.     Type  locality:   Rogers  Pass,   British  Columbia. 


9.  PITYROGRAMMA  Link,  Handb.  Gewachs.  3:  10.     1833. 
[Cergpteris  Link,  Fil.  Sp.  141.     1841.] 

Small   to   medium-sized   ferns   of    dryish   banks   and    rock-ledges,   the    short-creeping  tf> 

oblique  rhizonies  covered  with  dark  rigid  linear-lanceolate  scales.     Fronds  erect  to  drooping, 

clustered,    uniform,    not   articulate    to    the    rhizome,    the    stipes    dark,    glossy,    firm ;    blades 

1-3-pinnate,    linear   to    deltoid-pentagonal,    covered    with    a    white    to    deep    yellow    powder 

beneath,   sometimes   glandular  above,  usually   devoid   of   scales.     Sori    following   the  course 

of  the  veins,  usually  confluent,  non-indusiate.    [Greek,  in  allusion  to  the  furfuraceous  sori.] 

About   15  species,  mainly   of  tropical   regions,   only  the   following   occurring  in   the  United   States.     Type 
species,  Acrostichum  chrysophylhtni  Swartz. 


L  Pityrogramma  triangularis   (Kaulf.)  Maxon. 


Gold-fern. 


Fig.  39. 


Gymnogramma   trianciularc   Kaulf.    Enum.   Fil.   73.     1824. 
Gymnopteris  triangularis  Underw.   Nat.   Ferns   ed.   6,   84.      1900. 
Ceroptcris  triangularis  Underw.   Bull.   Torrey   Club   29:   630.     1902. 
Pit\rogramma  triangularis  Maxon,   Contr.   U.    S.   Nat.   Herb.    17:    173. 
"1913. 

Rhizome  stoutish,  short-creeping  or  ascending;  scales  /j 
linear  to  lance-attenuate,  rigid,  brownish,  often  blackish- 
carinate.  Fronds  numerous,  clustered,  erect,  15-40  cm. 
long;  stipes  stout,  dark  brown,  polished,  about  twice  as 
long  as  the  blades,  naked  above  the  base ;  blades  deltoid- 
pentagonal,  6-18  cm.  long,  5-16  cm.  broad,  pinnate,  or 
2-pinnate  as  to  the  large  spreading  basal  pinnae,  these 
deltoid,  strongly  inequilateral,  with  the  lower  basal  seg- 
ments extended  and  usually  pinnatifid  or  pinnately  divided ; 
other  pinnae  mostly  oblong,  pinnately  lobed  or  incised ; 
segments  rounded-obtuse,  mostly  decurrent,  coriaceous, 
essentially  glabrous  above,  yellowish-ceraceous  beneath,  or 
the  powder  rarely  white  or  lacking ;  sporangia  following 
the  short  spreading  branched  veinlets  throughout,  con- 
fluent with   age. 

Rocky  shaded  slopes.  Upper  Sonoran  and  Transition  Zones;  British  Columbia  (Vancouver 
Nevada  (Clark  County)  and  southern  California,  mainly  at  low  altitudes;  also  in  northern  Lower 
Type  locality:   San  Francisco  Bay  region,  California. 


Island)    to 
California. 
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Pityrogramma  triangularis  viscosa  (D.  C.  Eaton)  Weatherby,  Rhodora  22:  117.    1920. 

Gymnoyrammc  triaiiyiilaris  ziscosa  D.   C.   Eaton,  Ferns  N.   Am.  2:    16.     1879. 
Ceroptcris  viscosa  Underw.   Bull.   Torrey   Club  29:   631.     1902. 
Pityrogramma  -iscosa  Maxon.   Contr.  U.   S.   Nat.  Herb.    17:   173.     1913. 

Stipes  reddish  brown;  blades  often  small;  pinnae  few,  the  upper  ones  commonly  entire,  the  elongate 
lower  segments  of  the  basal  ones  usually  undulate-crenate  only;  segments  usually  few  and  distant,  viscid  and 
often  resinous-glandular  above,   whitish-ceraceous  beneath.  , 

Moist   ravines,    Upper    and   Lower    Sonoran   Zones;    southwestern    California    (San    Diego,    Kiverside,    and 
Los  Angeles  Counties).     Type  locality:   San  Diego,  California. 

Pityrogramma  triangularis  pallida  Weatherby,  Rhodora  22:   119.    1920. 

Stipes  blackish,  glandular  and  white-farinose  above  the  base;  blades  thin,  nearly  3-pinnate  below;  lower 
pinnules  of  the  basal  pinnae  elongate,  deeply  pinnatitid  or  pinnatisect;  segments  grayish-fannose  above  with 
numerous  whitish   glands,   not  viscid,   white-ceraceous  beneath.      ,      .         .  ,,  .         ^  t>    ..     /--        . 

Rocky  situations.  Upper  Sonoran  Zone;  foothills  bordering  the  interior  valley  region,  from  Butte  County 
to  Tulare   County,   California.      Type  locality:    Pollasky,   Madera   County,    California. 

Pityrogramma  triangularis  maxoni  Weatherby,  Rhodora  22:  119.    1920. 

Stipes  reddish  brown,  glossy;  blades  nearly  3-pinnate  below,  the  lower  pinnules  of  the  basal  pinnae 
elongate,  very  deeply  pinnatifid;  segments  subcoriaceous,  sparsely  yellowish-glandular  above,  light  yellow  or 
griseous-ceraceous  beneath;  spores  trilobate.  .    ■  „  ..^        .  j      j-  ^        _»■ ..   „* 

Rockv  caiions.  Upper  Sonoran  Zone,  desert  region  of  southeastern  California  and  adjacent  portions  ot 
Arizona,   Sonora,  and  Lower  California.     Type  from  the  head  of  Rincon  \  alley,  Arizona,  alt.  osUU  tt. 

10.  STRUTHIOPTERIS  Scop.  Fl.  Carn.  168.  1760. 
[LoMARiA  Willd.  Ges.  Naturf.  Freund.  Berlin  Mag.  3:  160.    1809.] 

Terrestrial  or  epiphytic,  mainly  forest  ferns  of  various  habit,  the  woody  rhizoines 
scandent  to  short-creeping  (erect  in  a  few  tropical  species).  Fronds  cespitose  or  obliquely 
imbricate  in  arrangement,  dimorphous,  the  often  narrow  blades  pinnatisect  or  sunply  pin- 
nate, the  sterile  ones  spreading  or  ascending,  numerous,  the  fertile,  ones  few,  long-stipitate, 
with  linear,  entire,  wholly  soriferous  segments.  Sorus  elongate-linear,  parallel  to  the  midrib, 
borne  just  short  of  the  margin  upon  a  continuous  thickish  receptacle  joining  the  few  short, 
otherwise  free  veins  running  obliquely  from  the  midrib;  indusium  intramarginal.  facing  the 
midrib  and  at  first  meeting  it,  entire  to  lacerate,  often  reflexed  at  maturity,  the  numerous 
sporangia  covering  the  lower  surface  of  the  segment.    [Greek  for  ostrich  and  fern.] 

Nearly  150  species,  mainly  of  temperate  regions,  25  occurring  in  tropical  North  America.  Only  the 
following,  the  type  species,   is  found  in  the  United   States. 


1.  Struthiopteris  spicant  (L.)  Weis. 
Deer-fern.     Fig.  40. 

Osmnnda  spicant  L.   Sp.   PI.   1066.     1753. 

Blcchnum  spicant  J.    E.    Smith,    Mem.    Acad.    Sci.   Turin    5:    411. 
1793. 

Lomaria  spicant  Desv.  Ges.   Naturf.   Freund.  Berlin   Mag.    5:   325. 
1811. 

Struthiopteris  spicant  Weis,   PL   Crypt.   Gott.   287.     1770. 

Rhizome  short-creeping,  5-10  cm.  long,  1-2  cm,  thick, 
woody;  scales  linear  to  lance-attenuate,  5-10  mm.  long, 
castaneous.  Sterile  fronds  numerous,  in  a  circular 
crown,  spreading  or  ascending,  15-100  cm.  long,  ever- 
green; stipes  2-30  cm.  long,  yellowish  brown  to  castane- 
ous ;  blades  linear  to  linear-oblanceolate,  13-80  cm.  long, 
2-9  cm.  broad,  pinnatisect,  or  pinnate  at  the  long-atten- 
uate base,  the  basal  segments  broad,  often  distant;  seg- 
ments 30-80  pairs,  horizontal,  subfalcate,  mostly  linear 
to  linear-oblong,  roundish  at  the  apex  (the  tip  acute), 
dilatate,  entire  or  crenulate,  glabrous,  paler  beneath. 
Fertile  fronds  few,  central,  erect,  40-150  cm.  long; 
stipes  long,  castaneous  ;  blades  similar  to  the  sterile  ones 
in  outline,  pinnate,  with  many  small  basal  segments ; 
pinnae  distant,  mostly  very  narrowly  linear  from  a 
dilatate  base. 

Damp,   mostly  coniferous  forests,  in  the  Humid   Transition   Zone;   Alaska,   south  in  the  mountains  to  the 
Santa  Cruz  Peninsula,  California,  mainly  near  the  coast;  Eurasia.    Type  locality,  European. 
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11.     CRYPTOGRAMMA  R.   Br.   In  Richards.   Bot.  App.   Frankl.  Journ.  767. 

1823. 

Small,  mainly  alpine  or  boreal  ferns  of  rocky  situations.  Fronds  dimorphous,  in  most 
species  numerous  and  densely  clustered  upon  stout  ascending  rhizomes,  the  stipes  pale,  not 
articulate  ;  blades  glabrous,  2-3-pinnate,  herbaceous,  the  sterile  ones  foliaceous,  with  numer- 
ous, crowded,  rather  small,  flat,  obtuse  segments,  the  fertile  ones  on  longer  stalks,  with  fewer, 
narrower,  copiously  soriferous  segments.  Sori  marginal  or  submarginal,  in  a  continuous 
line  at  the  free  ends  of  the  forked  veins,  confluent ;  indusia  continuous,  formed  of  the  broadly 
revolute  or  reflexed,  modified  margin  of  the  lilade.  [Name  Greek,  alluding  to  the  sori  hidden 
before  maturity.] 

Five  species,  the  following,   1   in  Chile,  and  2  of  Eurasia.     Type  species,   C.   acrostichoidcs  R.   Br. 

Rhizomes  stout,   ascending,  in   massive  tufts;   fronds  very   numerous,   clustered;   Ijlades   herbaceous. 

1.  C.  acrostichoides. 
Rhizomes  very  slender,   creeping;   fronds  few,  scattered;   blades  membranous,  very  translucent. 

2.  C.  stelleri. 


1.  Cryptogramma  acrostichoides  R.   Br. 


American  Parsley-fern. 


Fig.  41. 


Cryptogramma   acrostichoides   R.    Br.   in   Richards.   Bot.   A]>\).    Frankl. 
Journ.    767.      1823. 

Rhizomes  short-creeping  or  ascending,  in  massive  tufts, 
chafify ;  scales  lance-ovate,  attenuate,  rusty  to  dark  brown, 
or  striped.  Fronds  very  numerous,  closely  clustered,  the 
fertile  ones  10-30  cm.  long,  erect,  long-stalked,  usually 
much  surpassing  the  short-stalked  spreading  sterile  ones ; 
stipes  deciduously  scaly  below,  those  of  the  sterile  fronds 
slender  and  greenish,  and  of  the  fertile  ones  stouter  and 
stramineous;  sterile  blades  ovate  or  ovate-lanceolate,  3-12 
cm.  long,  2-3-pinnate,  the  rachises  compressed,  greenish- 
marginate  ;  pinnae  few,  mostly  close,  the  ultimate  segments 
crowded,  ovate,  oblong,  or  obovate,  obtuse,  crenate  or  in- 
cised, decurrent,  herbaceous,  glabrous ;  fertile  blades  sim- 
pler, the  segments  fewer,  linear-oblong,  6-12  mm.  long, 
about  2  mm.  broad,  the  thin  margins  widely  revolute, 
nearly  meeting,  at  length  expanded ;  sporangia  broadly 
confluent. 

Cliffs  and  rock-slopes,  Canadian  and  Hudsonian  Zones;  Alaska 
to  Labrador,  southward  in  the  high  mountains  to  southern  California 
(San  Bernardino  County),  Nevada,  Utah,  northern  New  Mexico, 
and  the  northern  shores  of  Lake  Huron.  Type  locality:  Nootka 
Sound. 


2.  Cryptogramma   stelleri    (S.    G.   Gmel.)    Prantl. 
Slender  Cliff-brake.     Fig-.  42. 

Ptcris  stelleri  S.    G.   Gmel.   Nov.   Comm.    Acad.    Sci.    Petrop.    12:    519. 

/>/.  12,  f.  1.      1768. 
Ptevis  gracilis  Michx.   Fl.    Bor.   Am.   2:   262.     1803. 
Pcllaca  gracilis  Hook.   Sp.    Fil.  2:   138.  pi.  133.  B.     1858. 
Pellaca  stelleri  Baker  in  Hook.   &  Baker,  Syn.  Fil.   453.     1868. 

Rhizomes  very  slender,  cordlike,  creeping ;  scales  few. 
pale,  ovate,  appressed.  Fronds  few,  scattered,  drooping, 
8-20  cm.  long,  the  fertile  ones  exceeding  the  sterile;  stipes 
slender,  usually  longer  than  the  blades,  stramineous  or 
yellowish  brown  from  a  glossy  castaneous  base;  blades 
ovate  or  oblong-ovate,  4-10  cm.  long,  2-5  cm.  broad,  2-pin- 
nate ;  pinnae  few,  the  larger  ones  with  pinnately  divided 
basal  pinnules ;  segments  of  the  sterile  blades  ovate  to 
obovate,  cuneate,  crenately  lobed,  adnate-decurrent,  those 
of  the  fertile  blades  longer  (up  to  2  cm.),  linear-oblong 
to  lanceolate,  mostly  acute,  distant ;  indusium  membranous, 
concealing  the  sporangia ;  leaf  tissue  delicately  membra- 
nous, translucent,  the  veins  conspicuous. 

Moist  shaded  cliffs  (usually  limestone),  Canadian  and  Transition 
Zones;  Alaska  to  Labrador  and  eastern  Cjuebec,  south  to  Washing- 
ton (Wenatchee  Mountains),  Montana,  Colorado,  Iowa,  Illinois,  and 
Pennsylvania;   also  in  Asia.     Type  locality:   Siberia. 
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12.     PTERIDIUM  Scop.  FI.  Carn.  169.     1760. 

Coarse  ferns  of  open  or  partially  shaded,  acid-soil  situation?,  the  slender,  woody,  freely 

branched    rhizome   wide-creeping   underground.      Fronds   stout,   erect   to    reclining,   up    to   5 

meters  long,  borne  singly,  the  stout  stipes  with  a  feltlike  covering  at  the  base,  not  jointed  to 

the   rhizome;   blades   large,  triangular   or   deltoid-ovate   to  elongate,   pinnately   decompound, 

the  ultimate  segments  entire,  toothed,  or  lobed.     Sori   linear,  marginal,   continuous,  arising 

from  a  transverse  veinlike  receptacle  connecting  the  ends  of  the  forked  free  veins ;  indusium 

double,  the  outer  one  prominent,  formed  by  the  reflexed  membranous  margin  of  the  blade, 

the  inner  obscure,  delicate,  usually  minute,  borne  upon   the   receptacle,  nearly   concealed  by 

the  sporangia,  and  facing  outward.     [Diminutive  of  Ptcris,  the  ancient  Greek  name  of  ferns.] 

Six  or  eight  widely  distributed  species,  three  or  four  occurring  in  other  parts  of  North  America.     Type 
species,   Pteris  aquilina  L.    ' 


1.  Pteridium   aquilinum  pubescens   Underw. 
Western  Bracken.     Vig.  43. 

Ptcris  feci  Schaffn. ;   Fee,   Mem.   Foug.   8:   73.     1837. 

Pteridium   aqiiiliniiin   pubescens    Underw.    Nat.    Ferns    ed.    6,    91. 
1900. 

Stipes  erect,  stout,  stramineous  from  a  darker  base, 
15-100  cm.  long;  blades  oblique,  deltoid  to  deltoid- 
ovate,  25-100  cm.  long,  subternately  decompound,  usually 
3-pinnate  in  the  basal  part ;  segments  variable,  linear- 
oblong  and  entire,  to  hastate  or  deltoid-oblong  and 
pinnatifid,  often  dilatate,  rigidly  herbaceous,  pubescent 
or  strongly  sericeous-tomentose  beneath,  slightly  hairy 
or  glabrous  above ;  indusia  usually  narrow,  villous,  but 
not  often  truly  ciliate. 

Moist  woods  and  thickets  or  dry  open  slopes,  Alaska  to 
Montana,  southward  to  Mexico.  Type  locality:  not  definitely 
stated.  E.xtremely  variable  in  stature  and  in  nearly  all  technical 
characters,  these  mostly  correlated  with  habitat.  A  few  speci- 
mens approach   the   typical   European   form. 


13.     ADIANTUM  [Tourn.]  L.  Sp.  PI.  1094.     1753. 

Delicate  graceful  ferns  of  nijoist  rocky  woods  and  ravines,  with  thickish  suberect  to 
slender  wide-creeping,  paleaceous  rhizomes.  Fronds  distichous  or  in  several  ranks,  rigidly 
ascending  to  drooping,  the  stipes  finn,  dark,  usually  lustrous ;  blades  simple,  1-3-pinnate, 
or  decompound,  usually  with  dark,  polislied  rachises,  extremely  variable  according  to  fer- 
tility, the  pinnules  glabrous  or  variously  pubescent,  sessile  or  stalked,  often  articulate, 
readily  deciduous  in  many  species.  Sori  appearing  marginal,  the  sporangia  borne  along  and 
sometimes  between  tlic  ends  of  the  free  forking  veins,  on  the  under  side  of  sharply  reflexed 
indusiform  marginal  lobes  of  the  pinnules  or  segments.  [The  ancient  naine.  in  allusion  to 
the  pinnae  repelling  rain-drops.] 

About  200  species,  largely  tropical  American.     In  addition  to  the   following,   four  species   occur   in   other 
parts  of  the   United   States.     Type  species,  Adianfum  capillus-reneris  L. 

Blades   reniform-orbicular,  the  two   equal   divisions   spreading,   with   unilaterally  arranged   pinnate   branches. 

1.  A.    pedatuin    aleuticum. 
Blades  elongate,   with  a  continuous  main  rachis. 

Fronds  erect;   pinnules   roundish  or  semicircular,  slightly   lobed;   sori  mostly   linear,  straight  or  arcuate. 

2.  A.  jordani. 

tronds   laxly  ascending   or   drooping;    pinnules   cuneate-obovate   to   rhombic,    deeply   incised;    sori    mostly 
oblong-lunate.  3.   A.    capiUus-ieneris. 
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1.  Adiantum   pedatum   aleuticum   Rupr. 
\\  estern  ^laiden-hair.     Fig.  44. 

Adiantum  pedatum  aleuticum  Rupr.  Beitr.  Pflanzenk.  Russ.  Reich. 
3:   49.     1845. 

Adiantum  pedatum   rangiferiiuim   Burgess,    Proc.    Roy.    Soc.   Can- 
ada  4-':    11.     1887. 

Rhizome  thickish,  short-creeping  or  oblique,  densely 
paleaceous ;  scales  rich  brown,  lance-oblong  to  deltoid- 
ovate,  acuminate,  entire.  Fronds  close,  erect,  25-100 
cm.  long;  stipes  stout,  castaneous  to  dark  brown,  much 
longer  than  the  blades,  chaffy  at  the  base ;  blades  usually 
reniform-orbicular,  12-50  cm.  broad;  pinnae  5-14,  some- 
what pedately  arranged,  arising  from  the  outer  side  of 
2  equal  branches  surmounting  the  stipe,  pinnate,  the 
larger  (middle)  ones  12-40  cm.  long,  2-5  cm.  broad; 
pinnules  close,  spreading  to  very  oblique,  short-stalked, 
mostly  oblong  to  deltoid-oblong,  the  lower  margin  en- 
tire, the  upper  deeply  and  often  unequally  cleft;  sori 
linear  to  oblong-lunate,  solitary  on  the  truncate  lobes. 

Cliffs  and  rich  rocky  or  swampy  woods,  Canadian  and  Humid 
Transition  Zones;  Alaska  to  the  mountains  of  southern  Califor- 
nia (San  Bernardino  County),  and  along  the  Rocky  Mountains  to 
Utah;  also  in  the  Gaspe  region,  Quebec.  Type  locality:  Aleutian 
Islands,  Alaska.  Apparently  passing  gradually  into  the  common 
typical    form   of   eastern   North   America. 


2.  Adiantum  jordani  C.  ^^liill. 
California  INIaiden-hair.     Fig.  45. 

Adiantum  cmarginatum  D.   C.   Eaton,   Ferns   N.   Am.    1:    285.     t?l. 

38.  f.  1-3.      1879,  not  Bory,   1810. 
Adiantum  jordani  C.  MiiU.  Bot.   Zeit.    1864:   26.  pi.  1.  /.  1.     1864. 

Rhizome  creeping,  slender,  rather  densely  paleaceous ; 
scales  large,  rigid,  oblique,  dark  brown,  lance-attenuate, 
entire.  Fronds  several,  rather  close,  mostly  erect,  20-50 
cm.  long,  the  stipes  nearly  as  long  as  the  blades,  dark 
brown ;  blades  ovate  to  deltoid-ovate,  12-30  cm.  long. 
8-15  cm.  broad,  2-3-pinnate  at  the  base,  simply  pinnate 
at  the  apex;  pinnae  oblique-spreading,  stalked;  pinnules 
long-stalked,  roundish  to  transversely  oval  or  semi- 
circular, 8-30  mm.  broad,  entire  below,  the  outer  edge 
shallowly  2-5-lobed,  sharply  denticulate  if  sterile,  the 
numerous  veinlets  terminating  the  whitish  teeth ;  sori 
linear,  straight  or  usually  arcuate. 

Rocky  cafions.  Transition  Zone;  principally  at  low  elevations 
in  the  coast  ranges  of  California,  from  San  Diego  County  north- 
ward to  southwestern  Oregon;  rare  in  the  Sierra  Nevada  of 
central   California.      Type  locality:    Ukiah,   California. 


3.  Adiantum  capillus-veneris  L. 


\'enus-hair  Fern. 


Fig.  46. 


Adiantum  capillus-veneris  L.   Sp.    PI.    1096.     1753. 

Adiantum   modcstum   Underw.   Bull.   Torrey   Club  28:   46.     1901. 

Rhizome   creeping,   cordlike,   laxly  paleaceous;   scales 

small,  thin,   light  brown,  lance-linear,  attenuate,   entire. 

Fronds  often  spaced,  laxly  ascending  or  pendent,  20-70 

cm.  long,  the  slender  purplish-black  stipes  as  long  as  the 

blades,  or  shorter ;  blades  usually  ovate  or  lance-ovate, 

12-40  cm.  long,  8-22  cm.  broad,  2-3-pinnate  at  the  base, 

gradually     simpler     above ;     pinnae     laxly     spreading, 

stalked ;     pinnules     stalked,     obovate     to     rhombic     or 

obliquely   oblong,   5-30  mm.  long,   narrowly  to  broadly 

cuneate,    the   outer    edge    deeply    lobed   or   incised,    the 

margins    (if    sterile)    denticulate,   the   teeth    acutish   to 

long-acuminate;       sori    solitary    on    the    lobes,    mostly 

oblong-lunate. 

Shaded  banks,  sinkholes,  and  rocky  ravines.  Upper  and  Lower 
Sonoran  Zones;  Virginia  to  Florida,  west  to  Missouri,  Utah, 
southern  California,  and  the  Mexican  Border  region;  warm- 
temperate  or  subtropical  regions  of  both  hemispheres.  Type 
locality,  European.  Extremely  variable  according  to  range, 
moisture,    and    degree    of    fertility. 
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14.     CHEILANTHES   Swartz,   Syn.  Fil.   126.     1806. 

Mostly  small,  rock-loving,  xerophilous  ferns,  with  glandular-pubescent,  tomentose, 
paleaceous,  or  (rarely)  ceraceous  or  naked  foliage.  Fronds  uniform,  the  blades  1-4-pinnate, 
or  1-pinnate  and  variously  pinnatifid,  the  segments  commonly  minute,  often  beadlike.  Sori 
borne  at  the  enlarged  tips  of  the  veins,  solitary  on  minute  lobules,  or  numerous  and  narrowly 
confluent.  Indusia  formed  of  the  revolute  or  recurved,  often  thinnish,  more  or  less  modified 
margin  of  the  lobes  or  segments,  or  in  several  species  the  margin  closely  reflexed  and  pouch- 
like or  coherent,  giving  rise  abruptly  to  a  membranaceous,  introrse  proper  indusium.  [Name 
Greek,  alluding  to  the  marginal  sori.] 

About  125  species  of  temperate  and  tropical  regions.     Fourteen  species  besides  the  following  occur  in  the 
United  States.     Type  species,   Cheilanthcs  microptciis  Swartz. 

Blades  glabrous  and  naked;  indusia  intramarginal,  joined  continuously  to  the  closely  reflexed  margin  through- 
out (the  sori  contiguous)   or  to  minute  saccate  teeth  at  either  side  of  separate  sori. 

Sori  solitary,  with  separate   short,   roundish-lunate   indusia.  1.   C.  calif ornica. 

Sori  contiguous,  with  a  common  narrowly  linear  indusium.  2.   C.    siliquosa. 

Blades  variously  paleaceous,  tomentose,  or  hairy;  indusia  marginal,  formed  of  the  nearly  unchanged,  recurved 
or  reflexed  tip  or  border  of  the  lobes  or  segments. 

Sori   1   or   2  to  each  lobe,   the  indusia  separate;   segments  flattish. 

Fronds  minutely  viscid-glandular.  3.   C.  visctda. 

Fronds  beset  with  spreading  whitish  septate   hairs.  4.   C.  cooperae. 

Sori  several  or  many  to  each  lobe  or  segment,  with  a  common  indusium;  segments  beadlike. 

Blades  wholly  devoid  of  scales.  5.   C.  feci. 

Blades  paleaceous,  as  well  as  villous  or  tomentose. 

Segments  hairy  above. 

Blades  thinly  tomentulose  above,  delicately  fibrillose-paleaceous  and  laxly  tomentose  beneath. 

6.   C.  fibrillosa. 

Blades  coarsely  villous  on  both  surfaces,  the  rachises  bearing  also  a  few  lax  elongate  scales 

beneath.  7.   C.  farishii. 

Segments  devoid  of  hairs  above. 

Blades  usually  2-pinnate;   segments  mostly  oblong,   densely  tomentose  beneath. 

8.    C.  gracilliina. 

Blades   3-4-pinnate;    segments  mostly   roundish  to  oval,   imbricate-paleaceous  beneath. 

Fronds  many,   close;   segments  irregularly   roundish   or   oval,   fertile  distally,  the  lightly 
crenate  margins  deeply  recurved. 
Segments   devoid    of   scales   above;    scales   beneath   large,    much    exceeding   the   seg- 
ments,  whitish  to  light  castaneous.  9.    C.  coviUei. 
Segments    with    a    few    minute    pale    stellate    scales   above;    scales    beneath    smaller, 
more  numerous,   darker,   many   reduced  to   entangled   cilia.         10.    C.  intcrtexta. 
Fronds  few,  5-10  mm.  apart,  larger;  segments  mostly  subcordate-orbicular,  fertile  nearly 
to   the  base,   the  subentire  margin  closely   revolute.                        11.   C.  clevelandii. 


1.  Cheilanthes  calif  ornica  (Hook.)   Mett. 


California  Lace- fern.    Fig.  47. 


Hypolepis  calif  ornica   Hook.   Sp.   Fil.    2:    71.   pi.   SS.  A.      1852. 
Cheilanthes  californica   Mett.   Abh.    Senckenb.    Ges.    Frankfurt   3:    88. 
Cheilanthes  amoena  A.  A.  Eaton,  Fern  Bull.  5:  44.      1897. 


1859. 


Rhizome  short-creeping,  thickish  ;  scales  acicular,  2-2.5  mm.  long, 
rigid,  dark  castane.ous,  with  pale  narrow  borders.  Fronds  numer- 
ous, 6-37  cm.  long;  stipes  4-28  cm.  long,  nearly  naked,  dull  castane- 
ous. subflexuous;  blades  broadly  deltoid-ovate  or  pentagonal  (the 
basal  pinnae  large,  inequilateral,  deltoid),  2.5-15  cm.  long,  2-12  cm. 
broad,  sub-quadripinnate,  the  minor  rachises  greenish-marginate 
above;  segments  oblique,  linear  to  elliptic  or  lance-ovate,  decurrent, 
acute  to  long-mucronate,  callous ;  sori  solitary  at  the  transversely 
enlarged  vein-tips,  the  ample  pale  indusium  loundish-lunate,  adherent 
to  a  slender  saccate  marginal  tooth  at  either  side;  leaf  tissue 
herbaceous,  bright  green,  glabrous. 

Base    of    cliffs.    Transition    and  Upper    Sonoran    Zones:    chiefly    in    the    coast 

ranges,   Humboldt    County    to    San  Diego    County,    California,    and    sparingly    in 

the     Sierra     Nevada    from     Butte  County     southward.       Type     locality:     Santa 
Barbara,    California. 
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2.  Cheilanthes  siliquosa  Alaxon. 
Indian's  Dream.     Figf.  48. 


densum 
16:    120. 


Brack,    in    Wilkes,    U.    S.    Explor. 
1854,   not   Cheilanthes  densa   Fee, 


Onychium 

Exped. 

1852. 
Pellaea  densa  Hook.  Sp.  Fil.  2:    ISO.  Pl.  125.  B.     1858. 
Crvftogramma   densa  Dials,   in   Engl.    &   Prantl,   Pflan- 

'zenfam.  l"*:  280.  1899. 
Cheilantlies  siligiiosa  Maxon,  Am.  Fern  Tourn.  8:  116. 
1918. 
Rhizome  multicipital,  the  divisions  obhque, 
cespitose;  scales  acicular,  brownish-castane- 
ous,  thick,  lustrous,  subentire.  Fronds  many, 
crowded,  7-30  cm.  long;  stipes  5-22  cm.  long, 
nearly  naked,  brownish-castaneous,  lustrous, 
fle.xuous  ;  blades  usually  fertile,  broadly  ovate, 
deltoid-oblong,  or  subpentagonal,  1.5-8  cm. 
long,  3-pinnate  below,  naked,  glabrous ;  pinnae 
few,  close,  oblique,  the  basal  ones  broadly 
triangular,  inequilateral ;  segments  narrowly 
linear,  mostly  5-15  mm.  long,  1-1.5  mm.  broad, 
mucronate,  close;  margins  sharply  revolute, 
giving  rise  ~to  a  continuous  delicate  erose- 
denticulate  indusium,  the  sporangia  of  adjacent 
sori  crowded  transversely  in  a  continuous 
line;  sterile  fronds  few,  the  segments  broader, 
callous,  serrate. 

Crevices  of  cliffs  and  rock  outcrops,  Canadian  and  Transition  Zones;  San  Luis  Obispo  and  Tulare  Coun- 
ties, California,  north  in  the  mountains  to  Vancouver  Island,  east  to  northern  Montana,  Wyoming,  and  Utah; 
also  in   Gaspe  County,  Quebec,   and   Grey  County,  Ontario.     Type  locality:   Rogue  River  region,   Oregon. 

3.  Cheilanthes  viscida  Davenp.  .  ^  -  -  ^ 

Viscid  Lip-fern.     Fig.  49. 

Cheilantlies   liscida   Davenp.   Bull.   Torrey    Club   6:    191.      1877. 

Rhizome  massive,  nodose  or  multicipital,  the  divisions 
subglobose,  conspicuously  paleaceous;  scales  tufted,  linear, 
long-attenuate,  6-8  mm.  long,  less  than  1  mm.  broad,  flac- 
cid, crispate,  flexuous,  bright  castaneous.  Fronds  numer- 
ous, erect,  fasciculate,  10-23  cm.  long;  stipes  4-10  cm. 
long,  slender,  fragile,  dark  brown,  beset  (like  the  blades) 
with  sessile  or  short-stalked  viscid  glands,  the  rachises 
bearing  also  a  few  curved  moniliform  hairs;  blades  linear- 
oblong,  acute,  5-14  cm.  long,  1.5-3.2  cm.  broad,  2-pinnate; 
pinnae  spreading,  deltoid  to  ovate-deltoid,  the  lower  2  or  3 
pairs  distant,  often  stalked ;  pinnules  obliquely  pinnatifid, 
with  concealed  midribs,  the  segments  distant,  short,  de- 
current,  shallowly  incised,  the  lobes  or  teeth  minute ;  sori 
few-sporangiate,  solitary  on  the  ultimate  lobes,  the  round- 
ish or  acutish  tips  reflexed  or  not;  leaf  tissue  delicately 
herliacecus,  dull  grayish  green. 

Shaded    crevices    of    rocks,    Lower    and    Upper    Sonoran    Zones; 
southern    California,    from   the    Panamint    Mountains    to   the    western 

borders  of  the  Colorado  Desert.  Type  lo- 
calitv:  White  Water  Caiion,  Colorado  Des- 
ert. 


4,  Cheilanthes  cooperae  D.  C.  Eaton. 
Cooper  Lip- fern.    Fig.  50. 

Cheilanthes  cooperae  D.  C.  Eaton,   Bull.  Torrey  Club  6:  33.     1877. 

Rhizome  short,  thick,  ascending,  noticeably  paleaceous  at  the  apex; 
scales  tufted,  linear-acicular,  4-7  mm.  long,  castaneous  or  darker, 
translucent  and  concolorous,  or  with  a  dark  narrow  stripe  toward  the 
filiform  tip.  Fronds  numerous,  clustered,  erect-spreading,  5-22  cm. 
long;  stipes  1-7  cm.  long,  often  thickish,  dark  castaneous,  like  the  blade 
thickly  beset  with  white  or  pale  tawny,  flattish,  septate,  mostly  gland- 
tipped  hairs  ;  blades  narrowly  oblong  to  deltoid-oblong  or  lance-ovate, 
acutish,  4—15  cm.  long,  2-4.5  cm.  broad,  2-pinnate;  pinnae  mostly  ovate- 
oblong,  obtuse  or  acutish;  pinnules  pinnately  cleft,  the  larger  ones  with 
2  or  3  pairs  of  oblique,  cuneate  lobes,  these  shallowly  bifid  or  crenate ; 
sori  1  or  2  to  a  lobe  or  crenation.  the  tip  recurved  or  not;  leaf  tissue 
delicately  herbaceous,  grayish  green. 

Deep  crevices  of  cliffs.  Upper  Sonoran  and  Transition  Zones;  El  Dorado  County 
southward  to  near  San  Bernardino,  California;  reported  from  Mount  Shasta. 
Type  locality:   near   Santa   Barbara,   California. 
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5.  Cheilanthes  feci  Aloore. 
Slender  Lip-fern.     Fig.  5L 

Myriofteris  gracilis   Fee,   Gen.    Fil.    150.   pi.   29,   f.   6.      1852. 

Cheilanthes  gracilis  Riehl;   Mett.   Abh.   Senckenb.   Ges.   Frankfurt  3:   80.      1859,   not 
Kaulf.    1824. 

Cheilanthes  feci  Moore,    Ind.    Fil.    xxxviii.      1857. 

Rhizome  multicipital,  the  divisions  short-creeping  or  ascending; 
scales  tufted,  linear,  5-7  mm.  long,  cinnamomeous  or  darker,  with  a 
sharp  blackish  stripe,  entire,  subflexuous  at  the  tip.  Fronds  numerous, 
tufted,  erect-spreading,  8-25  cm.  long;  stipes  3-12  cm.  long,  very 
slender,  brown,  deciduously  pilose ;  blades  linear-oblong  to  ovate  or 
deltoid-ovate,  acuminate,  5-13  cm.  long,  1.5-4  cm.  broad,  usually  3-pin- 
nate ;  pinnae  spreading,  deltoid  to  ovate-oblong,  thinly  villous  above 
with  lax.  flexuous,  whitish  hairs,  densely  but  coarsely  tomentose  with 
pale  fulvous  hairs  beneath,  the  rachises  similarly  clothed;  tertiary  seg- 
ments roundish  or  oval,  simple,  or  the  larger  ones  crenately  lobed  or 
divided ;  margins  lightly  crenate,  narrowly  recurved ;  leaf  tissue  deli- 
cately herbaceous,  grayish  green. 

Ledges  and  rock  crevices.  Upper  Sonoran  and  Transition  Zones;  Illinois  and 
southern  Minnesota,  westward  to  British  Columbia,  Washington  (Almota),  south- 
ern California  (Providence  Mountains),  and  the  Mexican  border  region  from  cen- 
tral Texas  westward.     Type  locality:   Hillsboro,   Missouri. 


6.  Cheilanthes  fibrillosa  Davenp. 

Fibrillose  Lip-fern.    Fig.  52. 

Cheilanthes  lanuginosa  fibrillosa   Davenp.    Bull.   Torrey    Club    12:    21.      1885. 
Cheilanthes  fibrillosa  Davenp.;   Underw.   Nat.  Ferns  ed.   3,  95.     1888. 

Rhizome  short-creeping,  branched,  the  divisions  intricate,  densely 
appressed-paleaceous ;  scales  imbricate,  linear-attenuate,  hair- 
pointed.  2.5-3  mm.  long,  less  than  0.5  mm.  broad,  dark  brown,  con- 
colorous,  rigid,  lustrous,  subentire.  Fronds  several,  erect ;  stipes 
5-9  cm.  long,  slender,  subflexuous,  castaneous,  thinly  fibrillose- 
paleaceous ;  blades  narrowly  oblong,  acuminate,  5-8  cm.  long,  2-3  cm. 
broad,  3-pinnate,  thinly  tomentulose  above  with  delicate,  septate, 
dirty  white  hairs,  copiously  fibrillose-pakaceous  on  the  rachises 
beneath,  the  scales  pale  rusty,  linear-attenuate,  lax,  spreading,  tortu- 
ous, mingled  with  loose  tomentum  and  completely  covering  the  pin- 
nae;  tertiary  segments  minute,  rounded-cuneate  to  rhombic,  sessile, 
entire  or  the  largest  ones  crenately  lobed;  outer  margin  crenulate, 
widely  revolute,  partially  enclosing  the  few  sporangia;  leaf  tissue 
very  delicately  herbaceous,  light  grayish  green. 

Among  boulders.  Upper  Sonoran  Zone;  northern  base  of  San  Jacinto  Moun- 
tain,   Riverside   County,    California.      Known    only   from   the   type   specimens. 
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7.  Cheilanthes  parishii  Davenp. 
Parish  Lip-fern.    Fig.  53. 

Cheilanthes  parishii  Davenp.    Bull.  Torrey  Club   8:   61.  pi.  8.     1881. 

Rhizome  short-creeping,  branched ;  scales  tufted,  oblique,  linear- 
lanceolate,  attenuate,  3-4  mm.  long,  castaneous  with  a  sharp  blackish 
stripe,  subentire.  Fronds  erect,  *12-15  cm.  long;  stipes  4-7  cm.  long, 
dark  castaneous,  deciduously  fibrillose-paleaceous  and  witli  a  few 
•larger  whitish  scales;  blades  oblong-lanceolate,  8-10  cm.  long,  2-3.5  cm.' 
broad,  3-4-pinnate,  coarsely  villous  on  both  sides  with  long,  flexuous. 
hyaline,  septate  hairs,  paleaceous  on  the  rachises  beneath,  the  scales 
mostly  light  castaneous,  elongate,  flexuous,  toothed  or  laciniate,  spread- 
ing, together  with  the  coarse  hairs  not  wholly  covering  the  pinnae; 
pinnae  inequilateral,  deltoid  to  deltoid-oblong;  segments  pinnately 
lobed,  or  the  larger  ones  with  1  or  2  pairs  of  free  divisions,  these 
minute,  rhombic  to  rounded-cuneate,  the  terminal  ones  the  larger, 
mostly  3-lobed :  distal  margins  narrowly  recurved,  not  covering  the  few 
sporangia;  leaf  tissue  spongiose-herbaceous,  grayish  green. 

Crevices  of  rocks,  Lower  Sonoran  Zone;  Andreas'  Canon,  Palm  Springs,  east 
side  of  San  Jacinto  Mountain,  Riverside  County,  California.  Known  only  from 
the  type  locality. 
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8.  Cheilanthes  gracillima  D.  C.  Eaton. 
Lace-fern.     Fig.  54. 

Cheilanthes   gracillima    D.    C.    Eaton,    in    Torr.    Bot.    Mex.    Bound.    234. 
1859. 

Rhizomes  tufted,  tlie  numerous  short  branches  close,  densely 
paleaceous ;  scales  light  brown  in  mass,  acicular  to  linear- 
lanceolate  and  long-attenuate,  2-3  mm.  long.  Fronds  very 
numerous,  10-25  cm.  long;  stipes  5-15  cm.  long,  dark  brown, 
soon  nearly  naked;  blades  linear  to  oblong-lanceolate,  acu- 
minate, 4-13  cm.  long,  2-pinnate  (rarely  3-pinnate)  ;  segments 
mostly  oblong,  distant  to  close,  usually  oblique,  the  terminal 
ones  largest;  rachises  appressed-paleaceous,  the  scales  linear- 
attenuate  from  a  broader  ciliate  base,  or  broader  and  more 
numerous  in  3-pinnate  fronds,  gradually  more  copiously 
ciliate,  the  segments  densely  cinnamomeous-tomentose  be- 
neath, a  few  minute,  stellate  scales  above ;  margins  subentire, 
deeply  recurved,  nearly  concealing  the  numerous  sporangia; 
leaf  tissue  herbaceous,  dull  or  yellowish  green. 

Rock  crevices  and  ledges,  chiefly  in  the  Canadian  and  arid  Transition 
Zones;  Vancouver  Island  to  western  Montana,  south  in  the  mountains  to 
Nevada  and  to  Mariposa  and  Marin  Counties,  California.  Type  locality: 
Cascade    Mountains,    Oregon. 


9.  Cheilanthes  covillei  Maxon. 

Coville's  Lip-fern.     Fig.  55. 

Cheilanthes  coiillei  Maxon,    Proc.    Biol.    Soc.   Washington  31: 
147.      1918. 

Rhizome  short-creeping,  branched,  the  divisions 
short,  appressed-paleaceous;  scales  linear  to  lance- 
olate, long-attenuate,  1.5-2.5  mm.  long,  dark  brown 
to  blackish,  rigid,  subentire.  Fronds  numerous, 
10-30  cm.  long;  stipes  5-17  cm.  long,  brown  to  dark 
purplish,  with  small,  linear,  pale,  ascending  scales ; 
Ijlades  oblong  to  ovate-deltoid,  acuminate,  5-14  cm. 
long,  3-pinnate,  the  larger  segments  ternately  to 
pinnately  divided;  rachises  and  under  side  of  pinnae 
densely  paleaceous,  the  scales  imbricate,  large,  ex- 
ceeding the  roundish  or  irregularly  oval  segments, 
whitish  or  pale  castaneous,  cordate-ovate  to  ovate- 
lanceolate,  attached  above  the  closed  sinus  of  the 
deeply  cordate,  long-ciliate  base;  ultimate  rachises 
fibrillose-paleaceous  above,  the  scales  partly  re- 
curved upon  the  segments,  these  glabrous  and  naked 
above;  sporangia  borne  within  tlie  deeply  recurved, 
lightly  crenate  outer  border;  leaf  tissue  spongiose- 
herbaceous. 

Rock  crevices  and  rocky  slopes,  chiefly  in  the  Upper  So- 
noran  and  Transition  Zones;  southern  California  and  adja- 
cent parts  of  Nevada  and  Arizona.  Type  locality:  Surprise 
Canon,    Panamint    Mountains,    Inyo    County,    California. 
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10.  Cheilanthes  intertexta  Maxon. 
Coastal  Lip-fern.    Fig.  56. 

Cheilanthes  covillei  intertexta  Maxon,   Proc.  Biol.   Soc.   Washington   31:   149.      1918. 
Similar   in   general   to   C.  covillei,  but  differing   in  its   smaller  shorter- 


3  creeping,   subnodose   rhizomes,   its   darker  green  and  relatively   larger   seg- 
ments,  and   in   vestiture   of   the  blades;   segments   bearmg   a   few  minute, 
whitish,  stellate,  subpersistent  scales  above,  thickly  covered  beneath  with 
^<     numerous  bright  castaneous  to  cinnamomeous,  imbricate  scales,  the  larger 
ones   (like  those  of  the  rachises  beneath)   mostly  deltoid-lanceolate,  long- 
attenuate,    sinuate-denticulate    nearly    throughout,    freely    long-ciliate    at 
^7=-^  the  cordate  base,  underlaid  by   successively   smaller  and   more  copiously 
iJ^  long-ciliate  scales,  the  ultimate  ones  often  reduced  to  entangled  cilia. 

"■^!fi)'-''--ji^         Rock  crevices,   Upper   Sonoran   Zone;    Santa   Clara,    Sonoma,   and   Mendocino   Coun- 
■:      jc.--,^    ^.^^^  California;  also  in  Nevada  (Virginia  City).     Type  locality:   Black  Mountain,  Santa 
Clara   County,  California. 
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11,  Cheilanthes  clevelandii  D.  C.  Eaton. 
Cleveland's  Lip-fern.     Fig.  S7. 

Cheilanthes  clevelandii  D.  C.   Eaton,  Bull.  Torrey  Club  6:   33.     1875. 

Rhizome  creeping,  woody,  slender,  with  a  few  short 
branches,  closely  imbricate-paleaceous;  scales  subulate  to 
lance-attenuate,  hair-pointed,  2.5-3  mm.  long,  bright  to  dark 
brown,  glossy.  Fronds  erect,  1  cm.  or  less  apart,  15-50  cm. 
long ;  stipes  stout,  7-24  cm.  long,  light  brown,  with  a  few 
minute,  linear,  pale  scales;  blades  linear-lanceolate  to  deltoid- 
oblong,  acuminate,  7-26  cm.  long,  3-pinnate  or  nearly  4-pinnate ; 
pinnae  ascending,  falcate,  narrowly  deltoid  to  deltoid-oblong, 
or   the    lower    ones    deltoid;    rachises    and    segments    densely 


paleaceous   beneath,    the    scales    small,    imbricate,    castaneous,  i^^'rli 


with  the  slender  divisions  of  the  rachis  scales  partly  overlying 

them ;  sporangia  numerous,  borne  partly  within  the  narrowly 

revolute  border  of  the  segments  nearly  to  the  base ;  leaf  tissue 

spongiose-herbaceous,  dull  green. 

Bases  of  sheltering  rocks,  Upper  Sonoran  Zone;  San  Diego,  River- 
side, and  Santa  Barbara  Counties,  California;  also  on  Santa  Cruz  Island, 
California.     Type  locality:   San  Diego  County,  California. 

15.     PELLAEA  Link.  Fil.  Hort.  Berol.  59.     184L 

Rather  small,  rigid,  rock-inhabiting  plants,  with  stout  and  nodose  or  slender  and  wide- 
creeping  rhizomes  and  erect,  nearly  naked,  and  glabrous  foliage.  Fronds  uniform  or  nearly 
so,  the  blades  1-4-pinnate,  the  rachises  usually  dark  colored  and  lustrous,  the  segments 
roundish-oval  to  linear,  minute  to  large,  more  or  less  distinctly  articulate;  veins  free, 
branched,  not  thickened  at  the  immersed  tips.  Sori  terminal  and  subterminal,  or  sometimes 
decurrent  upon  the  veins,  at  length  laterally  confluent  in  a  broad  intramarginal  line,  nearly 
or  (rarely)  not  at  all  concealed  by  the  widely  reflexed  or  revolute,  continuous,  indusiforrn 
margin,  the  border  often  modified,  thinnish  or  even  membranous.  [Name  Greek,  alluding  to 
the  dark-colored  stipes.] 

About  70  species,  mainly  of  temperate  regions.     Nine  species  besides  the  following  occur  in   the  United 
States.     Type  species,  Pteris  atropurpnrea  L. 
Blades  once  pinnate,   or  the  lower  pinnae  ternately  divided. 

Pinnae  mostly  2-parted,  "mitten-shaped,"  membranous,  the  veins  evident;  stipes  corrugate,  easily  breaking. 

1.   P.  breweri. 
Pinnae  simple   or   ternately   divided,   coriaceous,   the  veins   immersed;    stipes   not  wrinkled. 

Sporangia  conspicuously   intramarginal,   long-decurrent  on   the   veins,   not  concealed;    pinnae   oval   to 

cordate-oblong,   invariably   simple,   the  fertile   ones  mostly   conduplicate.  2.   P.  bridgesii. 

Sporangia  nearer  the  margin,  not  long-decurrent,  mostly  concealed;  pinnae  mostly  simple  and  linear, 
plane,  the  lower  ones  commonly  3-cleft  or  3-divided.  3.   P.  siiksdorfiana. 

Blades  2-4-pinnate. 

Rhizomes  very  slender,  wide-creeping,  with  imbricate-secund  scales;  stipe  and  rachises  flesh-colored;  seg- 
ments  obtuse,   usually   retuse.  4.   P.  andromedaefolia. 
Rhizomes  stout,  nodose,  massive,  with  densely  tufted  scales;  vascular  parts  dark  or  purplish  brown;  seg- 
ments mucronulate  to  rigidly  apiculate. 
Blades  2-pinnate,  the  secondary  pinnae   (segments)    usually  simple. 

Rachis  of  primary  pinnae  several  times  as  long  as  the  segments.  5.   P.  comt>acta. 

Rachis  of  primary  pinnae  rarely  as  long  as  the  segments.  6.  P.  brachyptera. 

Blades   2-3-pinnate,   the  secondary  pinnae   usually   3-parted,   3-divided,   or  pinnate.      7.   P.  mucronata. 


1.  Pellaea  breweri  D.  C.   Eaton. 
Brewer's  Clifif-brake.     Fig.  58. 

Pellaea  brczi'eri  D.   C.   Eaton,   Proc.   Am.   Acad.   6:   555.     1S65. 

Rhizomes  ascending  or  decumbent,  massive,  covered  with  the 
erect  crowded  stipe-bases  of  old  fronds;  scales  densely  tufted, 
light  castaneous  or  dark  cinnamomeous,  almost  capillary,  7-10 
mm.  long,  concolorous,  thin,  lax,  twisted.  Fronds  erect  from  an 
arcuate  base,  crowded,  7-21  cm.  long ;  stipes  3-10  cm.  long,  stout, 
bright  brown,  glossy,  naked  above  the  base,  transversely  corru- 
gate, readily  fracturing;  blades  linear  to  linear-oblong,  acute, 
4-16  cm.  long,  1.5-3.5  cm.  broad,  pinnate,  glabrous;  pinnae  6-12 
pairs,  mostly  2-parted  (the  upper  lobe  the  larger),  the  lobes  and 
simple  upper  pinnae  ovate  or  deltoid-ovate  to  oblong-lanceolate 
from  a  cuneate  to  subcordate  base,  acute  or  acutish,  flat;  spo- 
rangia terminal  and  subterminal,  confluent,  nearly  concealed  by 
the  thin,  whitish,  broadly  reflexed  margin ;  leaf  tissue  light  green, 
subglaucous,   membranous,   the   veins   usually   apparent. 

Exposed  rocky  slopes  and  clefts  of  rocks,  usually  granite.  Transition  and 
Canadian  Zones:  the  Sierra  Nevada,  California,  to  southern  Washington, 
eastward  to  Utah,  western  Wyoming,  and  Idaho.  Type  locality:  Sierra 
Nevada,    California. 
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2.  Pellaea  bridgesii  Hook. 
Bridges'  Cliff-brake.    Fig.  59. 

PcIlaca   bridgesii   Hook.    Sp.    Fil.    2:    238.   pi.   142.    B.     1858. 

Rhizome  short-creeping,  often  massive,  the  divisions  short, 
close ;  scales  tufted,  brown  in  mass,  narrowly  linear-attenuate, 
5-7  mm.  long,  mostly  with  a  narrow,  thick,  blackish  stripe, 
the  thin  pale  margins  denticulate.  Fronds  numerous,  closely 
tufted,  8-35  cm.  long;  stipes  4-21  cm.  long,  castaneous,  lus- 
trous, long-persistent ;  blades  linear  to  oblong-linear,  4-14  cm. 
long,  1-2.5  cm.  broad,  once  pinnate,  glabrous;  pinnae  5-16 
pairs  and  a  terminal  one,  in  fully  fertile  fronds  subequal, 
mostl.v  opposite,  sessile,  broadly  oval  to  cordate-oblong,  usually 
conduplicate  and  falcate ;  sterile  pinnae  suborbicular,  usually 
flat ;  sporangia  decurrent  in  a  broad  intramarginal  band,  not 
at  all  concealed  by  the  narrow,  whitish,  cartilaginous,  re- 
flexed,  wrinkled  or  plane  border ;  leaf  tissue  coriaceous, 
grayish  green,  glaucous. 

Rock-slopes  and  crevices  of  cliffs,  mainly  in  the  Canadian  Zone; 
higher  Sierra  Nevada,  California,  from  Nevada  County  southward  to 
Mineral  King,  Tulare  County;  also  in  Boise  National  Forest,  Idaho. 
Type  locality:   Sierra  Nevada. 


3.  Pellaea  suksdorfiana  Butters. 
Suksdorf's  Clift'-brake.    Fig.  60. 

Pellaea  glabella  simplex   Butters,   Am.    Fern  Journ.   7:   84.     1917. 
Pellaea   suksdorfiana    Butters,    Am.    Fern    Journ.    11:   40.      1921. 

Rhizomes  tufted,  the  divisions  stout,  subglobose,  1-1.5  cm. 
thick ;  scales  closely  tufted,  dark  cinnamomeous  in  mass,  nar- 
rowly linear,  5-8  mm.  long,  thin,  flaccid,  flexuous,  distantly 
denticulate.  Fronds  several  or  numerous,  fasciculate,  erect, 
8-20  cm.  long ;  stipes  2-6  cm.  long,  castaneous,  with  a  few  re- 
duced capillary  scales ;  blades  oblong  or  lance-oblong,  6-14 
cm.  long,  2-5  cm.  broad,  pinnate,  with  a  large  terminal  seg- 
ment;  rachis  similar  to  the  stipe;  pinnae  3-8  pairs,  mostly 
simple,  linear,  distant,  all  but  the  upper^  ones  stalked;  basal 
pinnae  long-stalked,  commonly  3-cleft  or  3-divided,  often 
deciduous ;  margins  strongly  but  not  widely  recurved,  the 
border  thin,  irregularly  repand-crenulate  ;  sporangia  borne  in 
a  thick  submarginal  band,  partially  concealed ;  leaf  tissue  light 
green,   glabrous,    subchartaceous. 

Crevices  of  limestone  cliffs.  Transition  Zone;  British  Columbia  and 
Washington,  south  to  Utah  and  New  Mexico.  Type  locality:  Klickitat 
County,   Washington. 


4.  Pellaea  andromedaefolia  (Kaulf.)   Fee. 
Coft"ee-fern.    Fig.  61. 

Pteris  andromedaefolia  Kaulf.   Enum.   Fil.    188.     1824. 

Pellaea  andromedaefolia  Fee,   Gen.    Fil.    129.     1852. 

Pellaea  rafaelensis  Moxley,   Am.   Fern  Journ.   5:    107.     1915. 

Rhizome  very  slender,  wide-creeping;  scales  imbricate- 
secund,  1.5-3.5  mm.  long,  narrow,  tapering  to  a  hair  point. 
Fronds  distichous,  5-10  mm.  apart,  15-75  cm.  long;  stipes 
6-40  cm.  long,  flesh-colored,  glaucous ;  blades  deltoid  to 
ovate,  long-acuminate,  10^0  cm.  long,  5-20  cm.  broad,  2-4- 
pinnate  (usually  3-pinnate),  the  rachises  glabrous  or 
glandular-pubescent ;  pinnae  subopposite  to  alternate,  the 
large  lower  ones  often  inequilateral,  elongate-deltoid  to 
deltoid-ovate;  pinnules  distant,  stalked,  the  larger  ones 
mostly  pinnate;  segments  distant,  oval  or  elliptical,  3-17 
mm.  long,  short-stalked,  mostly  retuse,  the  sterile  ones  flat, 
the  fertile  widely  revolute,  corrugate  at  the  tips  of  the 
spreading  veins  ;  sporangia  partially  concealed ;  leaf  tissue 
rigidly  herbaceous,  subglaucous,  dull  green  to  reddish  purple 
above,  pale  or  yellowish  green  beneath. 

Dry,  stony  situations,  chiefly  in  the  Upper  Sonoran  Zone;  middle 
northern  California  (Mendocino  and  Tehama  Counties)  south  to 
Uower  California;  also  in  southwestern  Oregon  (Roseburg).  Type 
locality:    California. 
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5.  Pellaea  compacta  (Davenp.)  Maxon. 
Desert  Cliff-brake.    Fig.  62. 

Pellaea   wrightiana   compacta  Davenp.   Cat.    Davenp.   Herb.    Suppl.    46.     1883. 
Pellaea   compacta   Maxon,    Proc.    Biol.    Soc.    Washington    30:    183.      1917. 

Rhizome  woody,  stout,  nodose ;  scales  tufted,  dark  or  grayish 
brown  in  mass,  linear,  long-attenuate,  5-7  mm.  long,  with  a  broad, 
black,  opaque  stripe,  the  borders  pale,  thin,  deJiticulate.  Fronds 
mostly  fertile,  numerous,  fasciculate,  20-35  cm.  long,  the  glossy, 
dark  "brown,  flexuous  stipe.s  much  longer  than  the  blades,  naked ; 
blades  narrowh'  oblong,  acuminate,  9-13  cm.  long,  2.5^.5  cm. 
broad,  2-pinnate ;  pinnae  ascending,  the  lower  ones  distant,  the 
others  contiguous  or  crowded;  pinnules  of  the  larger  pinnae  5-7 
pairs,  simple,  mostly  close,  sessile  or  nearly  so,  the  sterile  ones 
oval  or  oblong,  the  fertile  narrower,  broadly  revolute.  often  con- 
duplicate,  fansversely  wrinkled,  niucronulate,  the  margins  minutely 
sinuate-dentate;  sporangia  nearly  concealed  within  the  revolute 
border;   leaf  tissue  rigidly  spongiose-herbaceous,  grayish  green. 

Dry  stony  slopes,  Canadian  and  Upper  Transition  Zones;  San  Bernardino, 
San  Jacinto,  San  Antonio,  and  Providence  ^Mountains,  southern  California. 
Type    locality:    San    Bernardino    Mountains. 


6.  Pellaea  brachyptera  (Moore)  Baker. 
Sierra  Cliff-brake.     Fig.  63. 

Platvloma  brachypterum  Moore,   Gardn.   Chron.    1873:   141.     1873. 
Pellaea   brachvpicra   Baker   in   Hook.   &   Baker,   Syn.    Fil.  ed.   2,   477. 

1874. 

Rhizome  woody,  horizontal,  thick,  nodose;  scales  tufted, 
bright  brown  in  mass,  acicular,  5-8  mm.  long,  rather  lax, 
with  a  narrow  dark  brown  stripe,  the  borders  thin,  pale. 
Fronds  fasciculate,  15-40  cm.  long;  stipes  stout,  naked, 
purplish  brown,  as  long  as  the  blades  or  longer ;  blades 
linear  to  narrowly  linear-oblong,  6-19  cm.  long,  1.5^  cm. 
broad,  2-pinnate ;  pinnae  numerous,  very  oblique,  the  lower" 
2  or  3  pairs  sometimes  distant,  the  others  close  or  imbri- 
cate, mostly  broader  than  long,  semicircular  or  broadly 
rounded-deltoid,  the  rachis  usually  much  shorter  than  the 
subequal  segments;  segments  5-11,  usually  close,  spreading, 
simple  (rarely  2  or  3-parted),  narrowly  linear,  6-17  mm. 
long,  sessile,  straight  or  falcate,  rigidly  short-mucronate, 
revolute  to  the  middle;  sporangia  concealed;  leaf  tissue 
rigidly  spongiose-herbaceous,  dull  or  grayish  green,  sub 
glaucous. 

Dry  rocky  slopes,  chiefly  in  the  Transition  Zone;  Sierra  Nevada 
of  northern  California  (Placer  County)  northward  to  southwestern 
Oregon.     Type,   a  cultivated  plant   from  California. 


Pellaea  mucronata  (D.  C.  Eaton)  D.  C.  Eaton. 
Bird's-foot  Clift'-brake.     Fig.  64. 

138.    1856. 


Allosortis  miicroiiatus  D.  C.  Eaton,  Am.  Journ.  Sci.  II.  22: 
Pellaea  omithopus  Hook  Sp.  Fil.  2:  143.  pi.  116.  A.  1858. 
Pellaea  mucronata  D.  C.  Eaton  in  Torr.  Bot.  Mex.  Bound.  233. 


1859. 


Rhizome  w-oody,  thick,  nodose ;  scales  castaneous  in  mass, 
closely  tufted,  acicular.  5-10  mm.  long,  with  a  narrow,  dark 
brown,  opaque  stripe,  the  borders  pale,  thin,  denticulate. 
Fronds  mostly  fertile,  fasciculate,  15-50  cm.  long;  stipes  4-20 
cm.  long,  stout,  dark  purplish-castaneous,  rather  dull ;  blades 
oblong  to  deltoid-oblong  or  ovate-lanceolate,  abruptly  long- 
acuminate,  8-35  cm.  long.  3-15  cm.  broad,  2-3-pinnate ;  pinnae 
close  or  distant,  linear  to  lance-linear;  pinnules  6-15  pairs,  the 
larger  ones  normally  3-foliolate  or  ternately  divided  (rarely 
simple),  or  sometimes  fully  pinnate,  with  5-11  sessile  segments; 
ultimate  pinnules  and  segments  2-6  mm.  long,  elliptical  to 
linear-oblong,  rigidly  apiculate,  wrinkled,  revolute  to  the  mid- 
dle;  sporangia  mostly  concealed;  leaf  tissue  spongiose-cori- 
aceous,  grayish  green,  subglaucous. 

Sunny  or  sparsely  shaded  rocky  slopes,  Upper  Sonoran  Zone:  nearly 
throughout  California,  from  near  sea  level  to  1500  meters  elevation. 
Type   locality:   hills   near    San    Francisco    Bay,    California. 
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16.     NOTHOLAENA  R.  Br.  Prodr.  Fl.  Nov.  Holl.  1 :  145.     1810. 

Small  rock-loving,  mainly  xerophilons  ferns,  with  glandular,  densely  ceraceous.  palea- 
ceous, or  variously  hairy  foliage.  Fronds  uniform,  the  blades  1-4-pinnate  and  variously  lobed 
or  pinnatifid,  linear  to  broadly  deltoid  or  pentagonal.  Sori  usually  submarginal,  roundish  or 
oblong,  borne  at  or  near  the  tips  of  the  unmodified  veins  (sometimes  decurrent),  more  or 
less  confluent  laterally.  Proper  indusia  wanting,  the  margin  revolute  and  partially  covering 
the  sporangia  in  some  species,  flattish  in  others,  the  sporangia  then  somewhat  concealed  by 
the  hairy,  scaly,  or  ceraceous  covering.  [Name  Greek,  meaning  spurious  cloak,  in  allusion 
to  the  absence  of  a  proper  indusium.] 

About  60  species,  some  of  them  widely  distributed.  Besides  the  following,  numerous  other  species  occur 
in  the   southwestern  United  States   and  in   tropical  America.     Type  species,  Acrostichum    marantae   L. 

Blades  densely  tomentose  beneath. 

Stipe  and  rachis  sparsely  hirsute;  pinnae  stalked,  coarsely  and  densely  hirsute-tomentose  above. 

1.  A'^.  parryi. 
Stipe  and  rachis  at  first  densely  tomentose;  pinnae  sessile,  finely  tomentulose  above.         2.  N.  newberryi. 
Blades  glabrous  or  ceraceous  beneath. 

Blades  broadly  deltoid-pentagonal,   ceraceous  beneath;   segments  close,   mostly  sessile   or   adnate;   margins 

revolute.  3.   A',  calif ornica. 

Blades  oblong-ovate  to  narrowly  triangular,  glabrous;  segments  distant,  mostly  short-stalked;  margins  plane. 

4.  A.  ionesii. 

1.  Notholaena  parryi  D.  C.  Eaton. 
Parry's  Cloak-fern.     Fig.  65. 

Notholaena  j^arryi  D.   C.  Eaton,   Am.   Xat.   9:   351.     1875. 

Rhizomes   oblique   or   short-creeping,  tufted,   thick,   densely 
paleaceous ;    scales   tufted,   subacicular,   4-6  mm.   long,  cinna-    ; 
momeous,   mostly   with   a   thick   narrow   brown   stripe,   entire. 
Fronds  numerous,  clustered,  erect,  6-18  cm.  long ;  stipes  3-8  cm.""i'^^ 
long,  slender,  brown  or  purplish  brown,  hirsute;  blades  linear-   '^^^ 
oblong  to  ovate-oblong,  acutish,  3-8  cm.  long,  1-3  cm.  broad, fe-.-,  ■,       ,, 
3-pinnate;    pinnae   5-9   pairs,    mostly   oblong-ovate,    delicately   UCf^l^ 
stalked,  involute  with  age,  the  lower  ones  subdeltoid,  distant ; 
segments  small,    close,  roundish  to   ovate-oblong,  crenate   or 
crenately  incised,  confluent,   fragile,  closely  enveloped  by  the 
woolly     covering,     buff-tomentose     beneath,     above     coarsely 
hirsute-tomentose,  light  grayish ;  sporangia  few,  black,  partly 
visible  with  age;  leaf  tissue  very  delicately  herbaceous,  wholly 
covered. 

Crevices  of  rocks,   Sonoran  Zones;  desert  region  of  southern  Califor- 
nia to   south-central  Arizona   and   southwestern   Utah,   ascending  to    1740 


meters    in    the    Panamint    Mountains. 
Utah. 


Type    locality:    near    St.    George, 


2.  Notholaena  newberryi  D.  C.  Eaton. 
Cotton- fern.     Fig.  66. 

Notholaena  newberryi  D.  C.  Eaton,  Bull.  Torrey  Club  4:  12.  1873. 
Rhizomes  slender,  creeping,  branched,  entangled,  densely 
appressed-paleaceous ;  scales  acicular,  2-3  mm.  long,  rigid, 
blackish  brown,  glossy,  entire.  Fronds  clustered,  erect, 
8-24  cm.  long;  stipes  4-14  cm.  long.  wiry,  purplish  brown, 
glossy,  at  first  closely  tawny-tomentose;  blades  narrowly 
oblong  to  oblong-lanceolate,  acuminate,  4-13  cin.  long.  1.5-5 
cm.  broad,  3-pinnate,  finely  and  densely  tawny-tomentose 
beneath,  delicately  whitish-tomentulose  above,  the  woolly 
covering  persistent  throughout;  pinnae  about  10  pairs, 
oblique,  narrowly  triangular  to  oblong-ovate, 
tly   inequilateral,   sessile,   the   lower   ones   distant,   sub- 


#fP^    slightly 
\  t])^a   mostly 

■''■''^^equal,  broader;  segments  minute,  close,  roundish-obovate, 
entire,  or  the  larger  ones  crenately  lobed ;  sporangia  pro- 
truding and  mostly  visible  with  age ;  leaf  tissue  membrano- 
herbaceous. 

Rock  crevices,  mainly  in  the  Upper  Sonoran  Zone:  lower  hills 
of  the  coast  ranges,  southern  California,  from  Los  Angeles  to  San 
Bernardino,  south  to  San  Diego;  also  on  San  Clemente  Island,  and 
on   Guadalupe   Island,   Lower    California.     Type   locality:    San    Diego. 
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3.  Notholaena  californica  D.  C.  Eaton. 
California  Cloak-fern.     Fig.  67. 

Notholaena  californica  D.  C.  Eaton,   Bull.   Torrey  Club   10:   27.     1883. 

Rhizomes  nodose-multicipital,  densely  paleaceous;  scales  rigidly 
acicular,  3.5-4.5  mm.  long,  dark  reddish  brown  to  blackish,  opaque, 
denticulate.  Fronds  several  or  numerous,  fasciculate,  erect-spread- 
ing, long-stipitate,  4-15  cm.  long;  stipes  3-12  cm.  long,  brown  to  light 
castaneous ;  blade.s  broadly  deltoid-pentagonal,  acutish  to  acuminate, 
2-5  cm.  long,  2-A  cm.  broad,  3-pinnate  as  to  the  large  inequilateral 
deltoid  basal  pinnae,  gradually  simpler  above,  the  pinnae  and  segments 
all  close,  the  ultimate  divisions  oblong  or  deJtoid-oblong,  rounded- 
obtuse,  inequilateral,  spar.=ely  glandular-pulverulent  above,  beneath 
rather  densely  yellowish-ceraceous  at  maturity,  sometimes  paler  and 
less  ceraceous  ;  rachises  brownish,  always  evident ;  margins  recurved 
but  not  concealing  the  sporangia,  these  borne  in  a  continuous  line ; 
leaf  tissue  rigidly  thick-herbaceous  or  coriaceous. 

Crevices  of  rocks,  Sonoran  Zones;  Catalina  Island,  and  desert  slopes  of  .San 
Jacinto  Mountains,  Slover  Mountain,  and  southern  San  Diego  County,  Cali- 
fornia; also  in  western  Arizona  (Congress  Junction)  and  Lower  California. 
Type   locality:   near   San   Diego. 


^. 


^ 
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4.  Notholaena  jonesii  ]\Iaxon. 
Jones'  Cloak-fern.    Fig.  68. 

Notholaena  jonesii  Ma.xon,   Am.    Fern.  Journ.    7:    lOS.     1917. 

Rhizome  short,  oblique,  conspicuously  paleaceous,  the 
scales  thin,  bright  brown,  linear,  very  long-attenuate, 
with  flexuous  capillary  tips.  Fronds  several  or  numer- 
ous, depressed-spreading,  3-16  cm.  long,  the  stipes 
curved,  reddish  brown ;  blades  2-9  cm.  long,  oblong- 
ovate  to  narrowly  triangular,  2-pinnate  or  rarely  3-pin- 
nate ;  pinnae  2i-7  pairs,  opposite  to  alternate,  spreading, 
triangular-oblong,  with  2-5  pairs  of  distant,  entire  to 
crenately  lobed,  rounded  or  subcordate  pinnules  below 
the  larger  terminal  segment  or,  rarely,  the  larger  ones 
again  pinnate;  segments  fleshy,  herbaceous,  glabrous, 
subglaucous,  not  at  all  pulverulent,  mostly  short-stalked ; 
sporangia  strongly  confluent  in  a  broad  submarginal 
band. 

Crevices  of  rocks,  Upper  Sonoran  Zone;  desert  slopes  of  the 
San  Bernardino  and  San  Jacinto  Mountains,  and  in  the  mountains 
of  Santa  Barbara  County,  California;  also  in  southwestern  Utah; 
rare  and  local.  Type  locality :  Panamint  Canon,  Inyo  County, 
California. 


Family  3.  MARSILEACEAE. 
Pepperwort  Family. 
Perennial,  herbaceous  plants  rooting  in  mud,  with  slender  creeping  rhizomes. 
Leaves  long-petioled  and  with  2-  or  4-foliolate  blades,  or  filiform  and  lacking  a 
blade.  Sori  borne  within  bony,  ovoid  to  globose,  several-celled,  pedunculate  spo- 
rocarps  (conceptacles),  these  arising  from  the  rhizome  near  the  base  of  the  leaf- 
stalks or  more  or  less  consolidated  with  them.  Spores  of  two  kinds,  megaspores 
and  microspores,  prothallia  from  the  former  producing  mainly  archegonia  and 
those  from  the  latter  antheridia. 

Three  genera,  the  two  following  and  Rcgnellidium  (monotypic),  of  South  America. 
Leaves  strongly  differentiated  into  elongate  petiole  and  4-foliolate  blade;   sporocarps  ovoid.  1.  Marsilea. 
Leaves  filiform,  lacking  a  definite  blade;   sporocarps  globose.  2.  Piliilarta. 

1.     MARSILEA  L.  Sp.  PI.  1099.     1753. 

Plants  of  shallow  ponds,  ditches,  and  marshy  shores.  Leaves  solitary  or  subfasciculate, 
long-petioled ;  blades  4-foliolate.  Sporocarps  ovoid,  with  2  teeth  near  the  base,  2-celled 
vertically,  with  many  transverse  partitions,  at  length  dehiscent  into  2  valves  and  emitting 
a  mucilaginous  band  of  tissue,  this  bearing  the  sori  at  intervals  within  membranous  envel- 
opes. Sori  including  both  megasporangia  and  microsporangia.  the  former  few.  with  solitarv 
megaspores,  the  latter  many,  with  numerous  microspores.  [Named  in  honor  of  Giovanni 
Alarsigli,  an  Italian  botanist,  who  died  about  1804.] 

A  genus   of  very  wide  distribution,  comprising  about  55   species,   mainly   of  the  Old  World.  In   addition 
to  the  following,  several  occur  in  the  southern  United  States. 

Upper  tooth  of  the  sporocarp  sharp,  conspicuous;  megasporangia  12-20  in  each  sorus.  1.  M.  vestita. 

Upper  tooth  a  rounded  tubercle,  or  obsolete;  megasporangia  6-9  in  each  sorus.  2.  M.  oligospora. 
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1.  Marsilea  vestita  Hook.  &  Grev. 
Hairy  Pepperwort.      Fig.  69. 

Marsilea   vestita   Hook.    &   Grev.    Icon.    Fil.    2:    pi.   159. 

1831. 
Marsilea   iniicroiiata  A.   Br.   Am.    Tourn.   Sci.   II.   3:    55. 

1847. 

Rhizomes  wide-creeping,  clothed  with  dense 
tufts  of  ferruginous  or  fulvous  silky  hairs  at 
the  nodes.  Leaves  few  or  many,  arising  from 
the  nodes,  mostly  5-20  cm.  long,  ascending; 
petioles  slender,  deciduously  hairy;  blades  1-3 
cm.  broad;  leaflets  broadly  cuneate,  spread- 
ing or  folding  together,  5-15  mm.  long,  nearly 
as  broad,  entire  or  nearly  so,  deciduously 
hairy.  Peduncles  nearly  or  quite  free  from  the 
petiole,  short;  sporocarps  solitary,  4-8  mm. 
long,  3-6  mm.  broad,  at  first  densely  hairy ; 
upper  tooth  rather  long,  acute,  usually  curved ; 
lower  tooth  short,  blunt;  sori  9-11  in  each 
valve. 

Edge  of  ponds,  ditches,  and  rivers,  Upper  and 
Lower  Sonoran  Zones;  British  Columbia  to  southern 
California,  east  to  South  Dakota,  Kansas,  Oklahoma, 
and  Te.xas.     Type  locality:   Columbia   River   region. 


2.   Marsilea  oligospora  Goodding. 
Xelson's  Pepperwort.     Fig'.  70. 

Marsilea  oligospora  Goodding,   Bot.   Gaz.  33:   66.      1902. 

Rhizomes  long-creeping  or  not,  the  internodes  often  very 
short,  the  plants  appearing  tufted.  Leaves  numerous,  3-8  cm. 
long,  erect  or  ascending;  petioles  slender;  blades  1-2  cm. 
broad;  leaflets  broadly  cuneate,  spreading  or  folding  together, 
5-10  mm.  long,  3-11  mm.  broad,  entire,  soft-hairy  or  glabres- 
cent.  Peduncles  5-15  mm.  long,  united  basally  with  the  base 
of  the  petiole;  sporocarps  solitary,  4-6  mm.  long,  3-5  mm. 
broad,  densely  covered  with  appressed  hairs,  glabrescent ; 
upper  tooth  a  short  rounded  tubercle,  or  obsolete ;  lower  tooth 
short,  blunt ;  sori  5-8  in  each  valve. 


River  banks  and  bottoms  of  drying  ponds  and  marshes,  chiefly  in  the 
Transition  Zone;  Washington  to  Montana,  south  to  California  (Tulare 
County),   and   Wyoming.     Type   locality:  Jackson's   Hole,    Wyoming. 


2.     PILULARIA  L.  Sp.  PI.  1100.     1753. 


Very  small,  inconspicuous  plants  of   muddy   situations,   with   slender  long-creeping  rhi 
zomes,  the  nodes  bearing   1  or  several  minute   filiform  leaves.     Sporocarps  globose,   short- 
pedunculate,   axillary,   longitudinally  2-4-celled,   dehiscing  by   as   many   valves   at   the   apex; 
j^=a^^^^  cells    (sori)    with   parietal   cushions   bearing   megasporangia 

\f  below  and  microsporangia   above,   the   former   with   solitary 

megaspores,  the   latter  with  numerous  microspores.     [Name 
Latin,  meaning  a  little  ball,  alluding  to  the  sporocarps.] 

A  widely  distributed  genus  of  6  species,  only  the  following  occurring 
in   Xorth   America.     Type   species,  Pilularia  globulifera  L. 

1.  Pilularia  americana  A.  P>r. 
American  Pilularia.     Fig.  71. 

Monatsb.    Kon.   Akad.    Wiss.    Berlin    1863: 


Pilularia    ainericana    A 
435.      1863. 


Br. 


Rhizome  filiform,  wide-creeping;  leaves  setiform,  2-4  cm. 
long,  solitary  or  not,  the  nodes  rooting  beneath.  Sporo- 
carps about  2  mm.  in  diameter,  attached  laterally  to  a 
short  descending  arcuate  peduncle,  2-4-celled  (usually  3- 
celled)  ;  megaspores  10-17  in  each  cell,  not  constricted  in 
the   middle. 

Clayey  depressions  and  desiccating  pools,  mainly  in  the  Upper  So- 
noran Zone;  Oregon  (Crook  County)  to  southern  California;  also  i« 
Arkansas.     Type  locality:   Fort   Smith,  Arkansas. 
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Family  4.    SALVINIACEAE. 

Salvixia  Family. 
Aquatic,  floating  plants  of  small  size,  with  a  more  or  less  elongate  and  some- 
times branching  axis,  bearing  apparently  distichous  leaves.  Sporocarps  (concep- 
tacles)  soft  and  thin-walled,  borne  2  or  more  on  a  common  stalk,  1-celled,  having 
a  central  often  branched  receptacle,  this  bearing  either  megasporangia  containing 
a  solitary  megaspore  or  microsporangia  containing  numerous  microspores. 

Two  genera  of  wide  distribution,  Salvinia  and  the  following,  each  consisting  of  a  few  species. 

1.     AZOLLA  Lam.  Encycl.  1 :  343.     1783. 

Fugacious,  reddish  or  green,  mosslike  plants,  with  pinnately  branched  stems  covered 
with  minute  imbricate  2-lobed  leaves,  emitting  rootlets  beneath.  Sporocarps  of  2  kinds, 
borne  in  pairs  beneath  the  stem,  the  smaller  ones  ovoid  or  acorn-shaped,  containing  at  the 
base  a  solitary  megaspore  and  a  few  minute  bodies  of  doubtful  function  above  it ;  larger 
sporocarps  globose,  with  a  basal  placenta,  this  bearing  many  pedicellate  microsporangia 
containing  masses  of  microspores,  called  massulae.  [Greek,  signifying  killed  by  drought.] 
About  5  species  of  wide  distribution,  the  following  the  generic  type. 

L  Azolla  filiculoides  Lam. 
Fern-like  Azolla.     Fig.  72. 

Azolla   filiculoides    Lam.    Encycl.    1:   343.      1783. 

Plants     rounded-deltoid    or     elongate,     1-2.5     cm. 
broad    and    long,    pinnately    branched,    with    solitary 
roots,  the  branches  mostly  2-pinnate,   often  separat- 
ing  and   giving    rise    to    new    plants ;    leaves    deeply 
2-lobed,    the    dorsal    lobe    rather    thick,    green    or 
reddish,    with    a    large    cavity    in    the    basal    part, 
papillate-hairy  above  ;  ventral  lobe  somewhat  larger, 
submersed,  1  cell  thick  except  in  the  middle.     Sporo- 
,    -,     carps   formed  from  the  ventral  lobes   of  the  lowest 
"^  \    leaves     of     the     branches,     subglobose ;     megaspores 
globose,    bearing    thick   cylindrical    papillae;    massu- 
lae bearing  numerous  rigid  linear  flattish   processes 
I  with  anchor-like  tips. 

Ponds  and  slow  streams,  Washington,  to  southern  Cali- 
fornia and  Arizona;  Mexico  southward,  nearly  throughout 
South  America.     Type  locality:   Straits   of  Magellan. 

Family  5.  ISOETACEAE.* 
OuiLLWORT  Family. 
Perennial  plants,  aquatic  to  terrestrial  in  habitat,  with  2-3-lobed  corm,  bearing 
branched  roots  and  a  rosette  of  erect  or  recurved  sedge-like  leaves.  Solitary 
sporangia  sessile  in  leaf  axils,  of  two  sorts,  microsporangia  and  megasporangia, 
producing  respectively  microspores  and  megaspores,  which,  on  germination,  de- 
velop gametophytes,  the  former  with  a  single  antheridium,  the  latter  with  arche- 
gonia. 

A  family  consisting  of  a  single  genus,  world-wide  in  distribution. 

1.    ISOETES  L.  Sp.  PI.  1100.     1753. 

Submerged,  amphibious  or  terrestrial  perennials,  with  a  2-3-lobed  short  fleshy  stem  giv- 
ing rise  to  a  group  of  elongated,  somewhat  triangular  or  quadrangular  leaves,  with  4 
septate  longitudinal  air-channels,  and  with  or  without  peripheral  strands,  with  or  without 
stomata.  Leaves  producing  small  triangular  extension  of  tissue  (ligule)  above  the  single 
large  round  or  elongated  axillary  sporangium  in  basal  cavity,  more  or  less  encased  by 
membranous  extension  (velum)  on  inner  face  of  leaf.  Megaspores  hemispherical  at  base, 
with  equatorial  ridge,  and  three  other  crests  joined  at  apex,  with  sculptured  walls;  micro- 
spores minute,  powdery,  usually  ovoid.     [Name  Greek,  meaning  equal  at  all  seasons.] 

About   60  species,    of   world-wide   distribution,    of   which    20    or   more    occur   in   the   United    States.     Type 
species,  Isoetes  lacustris  L. 

Submersed  or  rarely  emersed;  corms  2-lobed;  peripheral  strands  none. 
Stomata  lacking. 

Leaves  long;  megaspores  with  irregular  network  of  ridges  on  basal  face,  ma.ximum  size  640  fi. 

1.   1.  occideiitalis. 
Leaves  short:  megaspores  with  points  or  short  ridges,  maximum  size  800  A-  2.  /.   piperi. 

*Text  contributed  by  Norm.'\  E.  Pfeiffer. 
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Stomata  present. 

Leaves  coarse;  stomata  numerous. 
Leaves  not  coarse;  stomata  few. 
Megaspores  tuberculate. 
Megaspores  spinose. 
Amphibious   or  terrestrial;   peripheral  strands  usually  present. 
Corms  2-lobed;   velum  incomplete. 
Corms  3-lobed;  velum   complete. 
Leaves  more  than  8  cm.  long. 
Leaves  less  than  S  cm.  long. 


3.  /.    flettii. 

4.  I.   bolanden. 

5.  /.    biaunii. 

6.  /.    howellii. 

7.  /.    nut t alia. 

8.  /.   orcuttii. 


1.  Isoetes  occidentalis  Henderson. 
Western  Quillwort.    Fig.  7?>. 

Isoetes  occidentalis  Henderson,   Bull.   Torrey   Club  27:   358. 
1900. 

Isoetes   lacustris  var.  paupercida  Engelm.    Trans.    St.    Louis 
Acad.  Sci.  4:    377.      1882. 

Isoetes  paupercula  (Engelm.)  A.  A.  Eaton,  Proc.  U.  S.  Nat. 
Mus.  23:  649.     1901. 

Submersed ;  corm  2-lobed ;  leaves  9-30,  rarely 
60,  dark  green,  rigid,  gradually  tapering,  5-20  cm. 
long;  peripheral  strands  and  stomata  lacking;  lig- 
ule  short-triangular;  sporangium  almost  orbicular 
5-6  mm.  long,  about  one-third  covered  by  velum , 
megaspores  cream-colored,  525-640  \i  in  diameter, 
marked  with  low  conspicuous  irregular  crests, 
chiefly  simple  on  apical  faces,  branching  to  form 
irregular  network  on  basal  face;  microspores 
24-42  ji  long,  spinulose. 

Mountain  lakes,  Canadian  Zone;  Wyoming,  Colorado, 
Idaho,  and  California.  Type  locality:  "in  yi  foot  of 
water.  Lake  Coeur  d'Alene,  Idaho." 


2.  Isoetes  piperi  A.  A.  Eaton. 
Piper's  Quillwort.     Fig.  74. 

Isoetes  piperi  A.  A.  Eaton,  Fern  Bull.   13:   51.       1905. 
Isoetes  howellii  var.  piperi  Clute,   Fern  Allies  246.      1905. 

Submersed;  corm  2-lobed;  leaves  8-26,  erect  or 
somewhat  spreading,  taper-pointed,  3-10  cm.,  rarely  15 
cm.,  long;  peripheral  strands  and  stomata  lacking; 
ligule  short  triangular ;  sporangium  4-5  mm.  long,  one- 
fifth  to  two-thirds  covered  by  velum;  megaspores  white, 
540-800  n  in  diameter,  marked  with  points  or  tubercles 
and  short  ridges,  sometimes  serpentine;  microspores 
29-35  \y„  rarely  42  u  long,  papillose. 

Lakes  in  Washington,  Transition  Zone.  Type  locality:  Green 
Lake,  King  County,  Washington. 


3.  Isoetes  flettii  (A.  A.  Eaton)  N.  E.  Pfeiffer. 


Flett's  Quillwort. 


Fig.  73. 


Isoetes  echinospora  var.  flettii  A.    A.    Eaton,   Fern   Bull.    13:    51. 
1905. 

Submersed;  corm  2-loljed;  leaves  15-30,  coarse, 
tapering,  spreading  or  recurved,  5-8  cm.  long ;  periph- 
eral strands  lacking ;  stomata  numerous :  ligule  blunt- 
triangular;  sporangium  oblong,  4-6  mm.  long,  covered 
less  than  one-half  by  the  velum ;  megaspores  480-560  u 
in  diameter,  marked  with  coarse  lov/  tubercles  and  short 
crests,  these  usually  somewhat  distant ;  microspores  29- 
33  yi  long,  finely  spinulose. 

In  lakes.  Transition  Zone;  Washington.  Type  locality:  "lake 
shore  in  gravel,   Spanaway  Lake,   Pierce  County,  Washington." 
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4.  Isoetes  bolanderi  Engelm. 
Bolander's  Quilhvurt.     Fig.  76. 

Isoetes  bolanderi  Engelm.  Am.  Xat.  8:  214.      1874. 

Isoetes  caiifoniica  Engelm.  in  A.   Gray,  Man.  ed.   5,  677.      1867. 

Isoetes  bolanderi  var.  parryi  Engelm.  Am.   Nat.  8:  214.      1874. 

Isoetes  bolanderi  var.  sonnei  Henderson,  Bull.   Torrey  Club  27:   349.      1900. 

Submersed;  corm  deeply  2-lobed;  leaves  6-25,  bright  green, 
soft,  slender,  tapering  to  a  fine  point.  6-13  or  rarely  25  cm. 
long:  stomata  not  numerous;  peripheral  strands  usually  lacking; 
ligule  small,  triangular,  cordate ;  sporangia  3-4  mm.  long,  one- 
fourth  to  one-third  covered  by  velum;  megaspores  white,  some- 
times bluish.  300-440  \i,  rarely  480  m.,  in  diameter,  obscurely  or 
distinctly  marked  with  low  tubercles  or  wrinkles ;  microspores 
23-30  .u  long,  more  or  less  spinulose. 

Mountain  lakes  and  ponds,  Transition  and  Canadian  Zones;  Wyoming, 
Colorado,  western  Idaho.  Utah.  .Arizona,  Oregon,  Washington,  California. 
Type  localitv:  "in  ponds  and  shallow  lakes,  Sierra  Nevada  of  California,  at 
altitudes  of  '5,000-10,000  feet." 

Isoetes  bolanderi  pygmaea  (Englm.)  Clute,  Fern  Allies  228.  1905. 
(Isoetes  pxginaca  Engelm.  Am.  Nat.  8:  214.  1874.)  Deeply  submersed; 
corm  deeply  2-iobed;  leaves  4-15,  stout,  rather  abruptly  narrowed  at  ape.x, 
2-3  cm.  long;  stomata  and  peripheral  strands  lacking;  sporangiurn  small, 
orbicular,  with  very  narrow  velum;  megaspores  white,  360-480  /j,  in  diameter, 
smoothish  or  indistinctly  marked  with  short  wrinkles  and  tubercles;  micro- 
spores 26-30  M-  long,  smooth  to  slightly  spinulose.  Type  locality:  Mono 
Pass,  Sierra  Nevada,  California,  7000  ft.  altitude. 

5.  Isoetes  braunii  Durieu. 
Braun's  Quillwort.    Fig.  77. 

Isoetes  braunii  Durieu,  Bull.  Soc.   Bot.   France   11:   101.      1864. 
Isoetes  echinospora  braunii  Engelm.  in  A.  Gray,  Man.  ed.   5,  676. 

1867. 
Isoetes  echinospora  boottii  Engelm.   in  A.  Gray,  Man.  ed.   5,  676. 

1867. 
Isoetes    echinospora    mitricata   Engelm.    in    A.    Gray,    Man.    ed.    5, 

676.      1867. 
Isoetes  echinospora  brittoni  Cockerel],  Muhlenbergia  3:   9.      1907. 
Isoetes  muricata  Durieu,  Bull.  Soc.  Bot.  France  11:   101.      1864. 

Submersed  or  in  drier  seasons  emersed ;  corm  2- 
lobed ;  leaves  10-35,  straight  or  recurved,  firm,  taper- 
ing to  the  apex,  8-25  cm.  long ;  stomata  present,  usually 
few,  near  tip;  peripheral  strands  none;  ligule  deltoid; 
sporangia  oblong,  spotted,  3-5  mm.  long,  one-half  or 
rarely  completely  covered  by  velum ;  megaspores  white, 
420-560  fj,  in  diameter,  marked  with  numerous  spines, 
ranging  from  slender  single  spines  to  those  toothed 
or  even  confluent  in  short  ridges ;  microspores  fawn- 
colored,  23-33  (X  long,  smooth  to  slightly  roughened  on 
surface. 

In  lakes  and  ponds.  Boreal  Zones;  Labrador,  Greenland,  eastern  Canada,  New  England,  south  to  New 
Jersey,  Pennsylvania,  Ohio,  Indiana,  Michigan  to  ^Minnesota;  Washington,  Idaho,  Utah,  Colorado.  Type 
locality:   "wiers  on  Lake  Winnipiseogee,  New.  Hampshire." 

6.  Isoetes  howellii  Engelm. 


Howell's  Ouilhvort. 


Fig.  78. 


Isoetes  howellii  Engelm.  Trans.  St.  Louis  Acad.  Sci.   4:   385.      1882. 
Isoetes  niida  Engelm.   Trans.   St.   Louis  Acad.   Sci.   4:  385.      1882. 
Isoetes  undcrii'oodii  Henderson,   Bot.   Gaz.   23:   124.      1897. 
Isoetes   melanopoda   calif ornica   A.    A.    Eaton,    in    Gilbert,    List    N.    Am. 
Ptsrid.  27.      1901. 

Amphibious ;  corm  2-lobed ;  leaves  10-30.  rarely  50.  bright 
green,  erect  or  slightly  outspread,  usually  slender,  but  coarser 
in  emersed  forms,  5-25  cm.  long;  stomata  numerous;  periph- 
eral strands  usually  4,  sometimes  one  or  more  lacking; 
ligule  narrow,  elongated-triangular ;  sporangia  frequently 
brown-spotted,  orbicular  to  oblong,  3-6  mm.,  rarely  8  mm. 
long,  covered  one-third  or  less  by  velum  ;  megaspores  white. 
400-520  \i  in  diameter,  somewhat  obscurely  marked  with 
simple  tulsercles  and  short  crests,  these  isolated  or  anastomos- 
ing, crowded  or  distant ;  microspores  25-33  jx  long,  smoothish  to 
short-spinulose. 

Border  of  lakes  and  ponds.  Transition  Zone-  western  Montana,  Idaho, 
Washington.  Oregon,  California.  Type  locality:  "on  the  borders  of 
ponds.  The  Dalles,  Oregon." 
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7.  Isoetes  nuttallii  A.  Br. 

Nuttall's  Ouilhvort. 


Fig.  79. 

Isoetes  nuttallii  A.  Br.;   Engelm.  in  Am.  Nat.  8:   215.      1874. 
Isoetes  suksdorfii  Baker,   Handb.   Fern  Allies   132.      1887. 

Terrestrial  in  damp  places ;  corm  slightly  3-lobed ;  leaves  12-60, 
light  green,  3-angled,  very  slender,  firm,  erect,  8-17  cm.  long; 
stomata  numerous ;  peripheral  strands  usually  3,  sometimes  2,  lack- 
ing dorsal  one;  ligule  small,  triangular;  sporangia  oblong,  4-7  mm. 
long,  completely  covered  by  velum;  megaspores  white,  chiefly  400- 
528  H,  rarely  smooth,  generally  densely  covered  by  small,  often 
glistening,  distinct  papillae  on  faces  between  prominent  commis- 
sural  ridges;  microspores  brown,  25-30  [i  long,  papillose. 

Wet,  springy  places,  Transition  Zone;  Oregon,  Washington.  California. 
Type  locality:   "on  damp  flats  and  springy  declivities,  Columbia  River." 


8.  Isoetes  orcuttii  A.  A.  Eaton.    Orcutt's  Quillwort.    Fig.  80. 

Isvctes  orcuttii  A.  A.   Eaton,  Fern  Bull.  8:   13.      1900. 
Isoetes  nuttallii  orcuttii  Clute,  Fern  Allies  253.      1905. 

Terrestrial ;  corm  slightly  3-lobed  ;  leaves  6-14,  fine,  erect,  triangular, 
2-8  cm.  long;  stomata  present;  peripheral  strands  none,  or  two  weakly 
developed;  ligule  triangular;  sporangia  orbicular  to  slightly  elongated, 
2-5  mm.  long,  completely  covered  by  velum ;  megaspores  gray  at 
maturity,  brownish  when  wet,  216-360  ^l,  rarely  480  \.i,  in  diameter, 
closely  marked  with  numerous  small  indistinct  papillae  or  almost 
smooth,  glistening;  microspores  21-27  [i  in  length,  chiefly  spinulose. 

California,   centra!   and   southern.   Transition   and    Upper    Sonoran   Zones.     Type 
locality:   "mesas  in  low  depressions,  San  Diego." 


Family  6.     EQUISETACEAE. 

Horsetail  Family. 
Rush-like  plants,  mainly  of  low  situations,  the  rhizomes  perennial,  blackish,  wide- 
creeping,  freely  brancheci,  rooting  at  the  nodes.  Aerial  stems  perennial  or  annual, 
usually  erect,  cylindrical,  fluted,  simple  or  with  whorled  branches  at  the  solid 
sheathed  nodes,  the  internodes  usually  hollow  ;  surfaces  overlaid  with  silica  in  the 
form  of  tubercles,  cross-bands,  rosettes,  or  a  smooth  covering ;  stomata  arranged 
in  broad  bands  or  regular  rows  in  the  grooves.  Leaves  nodal,  minute,  united 
lengthwise  to  form  cylindrical  or  loose  dilated  sheaths,  their  tips  (teeth)  cpnnivent 
or  free,  persistent  or  deciduous.  Strobiles  (spikes)  terminal,  formed  of  stalked 
peltate  bracts  (sporophylls)  arranged  in  close-set  circles  about  a  common  axis, 
these  bearing  a  few  sporangia  beneath;  spores  uniform,  green,  provided  with 
4  hygroscopic  bands.    Prothallia  minute,  monoecious  or  dioecious,  green,  lobed. 

The  family  consists  of  the  followring  genus: 

1.     EQUISETUM  L.  Sp.  PI.  1061.     1753. 

Character  of  the  family.     [Name  ancient,   signifying  horse-tail,  in  allusion  to   the  copi- 
ous bushy  branching  of  many  species.] 

About   25   species,  mostly  of  very  wide  distribution.     Type   species,   Equisctum  fluiiatile  L. 
Spikes  blunt  or  barely  acute;  aerial  stems  annual,  not   surviving  the  winter. 

Aerial  .stems  dimorphous,   the  fertile  ones  white,   flesh-colored,  or  brownish,   nearly  devoid   of  chlorophyll, 
the  sterile  ones  green,  much  branched. 
Fertile  stems  5-25  cm.  long,   the  sheaths  with  8-12  teeth;  spike  2-3   cm.  long;  sterile  stems   10-60  cm. 

long,  6-14-furrowed,  the  branches  3-  or  4-angled.  1-   £•  ar-^ense. 

Fertile  stems   25-60   cm.   long,  the  sheaths  with   20-30  teeth;   spikes   4-8  cm.   long;   sterile  stems   0.5-3 
meters  long,  20-40-furrowed,  the  branches  4-6-angled.  2.  E.  tehnateia. 

Aerial  stems  uniform,   green.  j     ,    ,,  » 

Fertile  stems  mostly  with  numerous  elongate  verticillate  branches;  plants  of  swamps  and  shallow  water. 
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Stems  deeply  5-10-angled,  slender,  with  a  very  small  central  cavity;  sheaths  dilated,  loose. 

3.  E.  palustre. 
Stems    shallowly     10-30grooved,    stout,     with     a    very    broad    central     cavity;    sheaths    cylindrical, 
appressed.  4.    E.   fluiiatile. 

Fertile  stems  mostly  unbranched  above  ground,  sometimes  (toward  maturity)  developing  small  ver- 
ticillate  branches;   plants  of  dry  or   ordinarily  moist  situations. 

Stems  very  rough,  the  ridges  with  sharply  projecting  cross-bands  of  silica;  limb  of  sheaths  strongly 
incurved  with  age;  a  diffuse  tuft  of  many-branched  sterile  stems  usually  borne  at  the  base  of  the 
erect  fertile  ones.  5.   E.  fuiistoni. 

Stems  smooth  or  nearly  so,  the  ridges  with  or  without  cross-bands  of  silica;  limb  of  sheath  incurved 
or   not;   diffuse  basal   tuft  of  branched   sterile   shoots  wanting.  6.   E.    kansanum. 

Spikes  rigidly  apiculate;  aerial  stems  evergreen,  persisting  2  or  more  years. 

Stems  5-12-angled;  central  cavity  half  the  diameter  of  the  stem,  or  less,  or  wanting;  leaves  and  teeth  not 
sharply  differentiated. 
Central  cavity  one-third  to  half  the  diameter  of  the  stem;  sheaths  5-12-toothed.  7.  E.   variegatum. 

Central  cavity  wanting;  sheaths  3-toothed.  8.  E.   scirpoides. 

Stems    16-48-angled;    central   cavity   more    than    half   the   diameter   of   the   stem;  leaves   and   teeth   sharply 
differentiated. 

Sheaths  much  longer  than  broad,  dilated  above,  somewhat  funnel-shaped,  mostly  green,  the  lower 
ones  w-ith  a  dark  band.  9.   E.    laevigatum. 

Sheaths  nearly  or  quite  as  broad  as  long,  nearly  cylindrical,  tight,  mostly  ashy  at  maturity,  with 
2  dark  bands. 

Ridges  of  the  stem  with  a  row  of  elevated  cross-bands  of  silica;  leaves  sharply  3-carinate,  the  cen- 
tral keel  rarely  grooved.  10.   E.   praealtitm. 

Ridges  of  the  stem  usually  with  2  distinct  rows  of  silica  tubercles;  leaves  4-carinate,  the  central 
groove  narrow  but  usually  well  defined.  11.  £.   hiemale   calif ornicum. 


\.  Equisetum  arvense  L. 
Common  Horsetail.     Fig.  81. 

Equisetum  arrense  L.   Sp.   PI.   1061.      1753. 

Rhizome  slightly  angled,  felted,  tuber-bearing 
Fertile  stems  erect,  5-25  cm.  long,  flesh-colored, 
smooth,  succulent,  soon  withering;  internodes  2-8; 
sheaths  pale,  loose,  with  8-12  large,  brownish,  lanceo- 
late teeth ;  spike  lance-ovoid,  2-3  cm.  long,  peduncu- 
late. Sterile  stems  prostrate  to  erect,  10-60  cm. 
long,  green,  6-14-furrowed,  roughish,  the  silex  in 
roundish  dots  ;  branches  numerous,  in  dense  verticils, 
usually  simple,  solid,  prominently  3-  or  4-angled,  their 
sheaths  with  triangular-lanceolate,  erect,  sharp-pointed 
teeth. 

Thickets,  open  sandy  banks,  and  alluvial  situations,  rarely  in 
deep  shade;  Alaska  to  Labrador  and  Newfoundland,  southward 
nearly  throughout  the  United  States;  Greenland;  Eurasia. 
Type  locality,  European.  E.xtremely  variable  in  habit  and  size, 
but   offering  no  permanent  varieties. 


2.   Equisetum  telmateia  I'Lhrh. 
Giant   Horsetail.      Fig.  82. 

Equisetum    telmateia    Ehrh.    Hannov.    Mag.    1783:   287.      1783. 

Rhizome,  slightly  grooved,  felted,  tuber-bearing. 
Fertile  stems  erect,  often  clustered,  25-60  cm.  long, 
1-2.5  cm.  thick,  white  or  brownish,  smooth,  suc- 
culent, soon  withering ;  sheaths  loose,  brownish, 
membranous,  2-5  cm.  long,  the  lower  ones  longer 
than  the  internodes ;  teeth  20-30,  attenuate,  coher- 
ing in  groups  of  2  or  3 ;  spikes  stout-pedunculate, 
4-8  cm.  long,  1-2.5  cm.  thick.  Sterile  stems  erect, 
0.5-3  meters  long,  5-20  mm.  thick,  white  or  pale 
green  ;  internodes  2-9  cm.  long,  20-40-furrowed,  the 
ridges  smooth;  sheaths  cylindrical,  appressed,  with 
20^0  teeth,  these  elongate,  with  broad  hyaline 
margins,  usually  coherent  in  groups ;  branches  in 
dense  spreading  verticils,  solid,  simple,  4-6-angled, 
the  keel  very  rough  with  cross-bands  of  silica. 

Swamps  and  borders  of  streams.  Transition  Zone;  British 
Columbia  to  southern  California;  Eurasia;  north  Africa. 
Type  locality,  European.  Intermediate,  partially  fertile 
forms  are  found  occasionally. 
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3.  Equisetum  palustre  L. 

j\Iarsh  Horsetail.     Fig.  83. 

Eqtiiscttim  palustre  L.   Sp.   PI.    1061.      1753. 

Rhizome  angled,  shining,  without  felt  or  tubers. 
Aerial  stems  conform,  annual,  slender,  erect,  25-90  cm. 
long,  deeply  5-10-angled  (the  central  canal  very  small), 
usually  naked  and  nearly  smooth  below,  freely  branched 
and  rough  above,  the  ridges  sharply  elevated  but 
roimded ;  sheaths  rather  loose,  widened  upward,  mostly 
green,  the  constituent  leaflets  keeled  toward  the  base 
and  with  a  distinct  carinal  groove  extending  into  the 
teeth,  these  usually  black,  lance-subulate,  with  broad 
white  hyaline  margins ;  branches  coarse,  in  scant 
verticils,  simple,  hollow,  4-7-angled,  rough  with  cross- 
l)ands  of  silica,  the  sheaths  similar  to  those  of  the  stem; 
spikes  short-pedunculate,  1-2.5  cm.  long,  terminating 
some  of  the  stems,  smaller  ones  sometimes  terminating 
the   branches. 

Wet,  shady  places,  Boreal  Region;  Alaska  to  Newfoundland, 
south  to  Oregon,  Illinois,  and  New  Jersey;  Europe.  Type  lo- 
cality,  European. 


4.  Equisetum  fluviatile  L. 

Swamp  Horsetail.     Fig.  84. 

llquisctum  fluviatile  L.  Sp.  PL  1062.      1753. 
Equisetum  limosnm  L.   Sp.   PI.    1062.      1753. 

Rhizome  shining,  rarely  tuber-bearing,  with  a  broad 
central  cavity.  Aerial  stems  conform,  erect,  60-150 
cm.  long,  4-6  mm.  thick  below,  smooth,  with  10-30 
shallow  grooves  (the  central' cavity  very  broad),  verti- 
cillate  branches  developed  in  the  upper  half  or  two- 
thirds,  sometimes  wanting;  sheaths  nearly  as  broad  as 
long,  appressed,  concolorous ;  teeth  narrowly  lanceolate, 
acute,  rigid,  erect,  distinct,  dark,  with  narrow  hyaline 
margins;  lower  internodes  up  to  5  cm.  long,  yellowish 
green  or  flesh-colored,  shining,  often  developing  a  few 
6-8-angled  secondary  stems,  these  equaling  the  mam 
one ;  verticillate  branches  2-15  cm.  long,  4-  or  5-angled, 
arcuate-ascending,  with  rough  low-winged  angles ; 
sheaths  rigid,  with  sharp,  erect  or  spreading,  green  or 
black-tipped  teeth ;  spikes  short-pedunculate,  cylindric. 
1-2  cm.  long,  terminating  the  main  and  secondary 
stems. 

Swamps    and    in    shallow   water    at    the   border    of    ponds    and    streams,    Hudsonian    to   Transition    Zones; 
Alaska  to  Labrador,  south  to  Oregon,  Wyorning,  Nebraska,  and  Virginia;   Eurasia.     Type  locality,   European. 


5.  Equisetum  fiinstoni  A.  A.  Eaton. 
California  Horsetail.    Fig.  85. 

Equisetum  funstoni  A.  A.   Eaton,  Fern   Bull.    11:    10.      1903. 

Aerial  stems  up  to  75  cm.  long,  naked,  or  with 
elongate,  scattering  or  regular  verticillate  branches 
in  the  upper  part,  a  spreading  tuft  of  numerous 
branched  sterile  shoots  borne  at  the  base  (the 
winter  form)  ;  main  stems  annual,  erect,  20-30- 
angled,  very  rough,  the  ridges  with  many  .sharply 
projecting  transverse  bands  of  silica;  central 
cavity  very  broad ;  sheaths  elongate,  funnel-form, 
green  (rarely  with  a  dark  basal  ring),  the  bases 
of  the  elongate  coherent  teeth  small,  persistent, 
horny,  strongly  incurved  with  age,  forming  a  very 
narrow  blackish  band;  uppermost  sheaths  campan- 
ulate,  the  spike  (1-2  cm.  long)  exserted  or  not, 
obtuse  or  acute. 

Damp  places,  in  partial  shade,  Sonoran  Zones;  southern 
California,  from  Santa  Barbara  County  southeastward;  also 
in  the  Panamint  Mountains,  Inyo  County,   the  type  locality. 
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6.   Equisetum  kansanum  Schaftn. 


Summer    Scouring-rush. 


Fig.  86. 


Equtsctum   kansanum   Schaftn.     Ohio   Nat.    13:   21.      1912. 

Rhizome  dull  blackisli.  naked  except  at  the  nodes. 
Aerial  stems  annual,  single  or  clustered,  erect,  usu- 
ally unbranched,  30-90  cm.  long,  2-8  mm.  thick,  light 
green,  15-30-grooved,  smooth  or  slightly  roughened, 
the  ridges  rounded,  with  or  without  cross-bands  of 
silica,  a  single  row  of  stomata  borne  at  each  side; 
central  cavity  about  three-fourths  the  diameter  of  the 
stem ;  sheaths  elongate,  green,  contracted  at  the  base, 
dilate  upward,  with  a  narrow  black  terminal  band, 
the  constituent  leaves  keeled  in  their  lower  half  or 
two-thirds ;  teeth  partly  deciduous,  cohering  in  groups 
by  their  whitish  membranous  borders,  the  persistent 
triangular  bases  rigid,  lilackish,  shining,  incurved  at 
the  tips  or  not ;  spikes  sessile  or  short-exserted.  1-3 
cm.  long,  oblong-ovoid,  obtuse. 

Ravine  banks  and  moist  slopes,  commonly  in  clay,  Upjier 
Sonoran  and  Transition  Zones;  British  Columbia  to  Ontario, 
south  to  southern  California,  Arizona,  New  Mexico,  Missouri, 
and  Ohio.  Type  locality:  Bloom  Township,  Clay  County, 
Kansas. 


2 
"3" 


7.  Equisetum  variegatum  Schleich. 
Xorthern  Scouring-rush.    Fig.  87. 

Equisetum  variegatum   Schleich.   Cat.  PI.   Helvet.   27.     1807. 

Aerial  stems  usually  perennial,  erect  or  assur- 
gent,  clustered,  naked  or  rarely  branched,  15-60  cm. 
long,  1.5-4  mm.  thick,  5-12-angled,  rough  or  smooth- 
ish.  the  ridges  grooved,  bearing  2  lines  of  silica 
tubercles  ;  central  cavity  about  one-third  to  half  the 
diameter  of  the  stem ;  sheaths  campanulate,  green, 
black  or  variegated  with  black  above,  the  constitu- 
ent leaves  distinctly  4-angled,  with  a  deep  median 
groove,  this  decurrent  into  the  stem  ridges  and 
excurrent  to  the  teeth ;  teeth  mostly  persistent, 
ample,  connivent  by  their  broad,  whitish,  _  mem- 
branous borders,  the  middle  portion  blackish  or 
dark  brown,  prolonged  into  a  rough,  long-attenuate, 
usually  deciduous  tip;  terminal  sheath  large,  the 
spike  sessile,  5-10  mm.  long,  strongly  apiculate. 

Wet  meadows,  bogs,  and  alluvial  thickets.  Boreal  Region; 
Alaska  to  Labrador,  south  to  Oregon,  Wyoming,  and  (Con- 
necticut; Greenland;  Eurasia.  Type  localit)-:  Switzerland. 
Several  varieties  are   recognized. 


8.  Equisetum  scirpoides  Michx. 
Sedgelike  Horsetail.    Fig.  88. 

Equisetum  scirpoides  Michx.   Fl.   Bor.  Am.   2:   281.     1803. 

Aerial  stems  numerous  (10-100),  tufted,  simple,  or 
slightly  branched  at  the  base,  green,  prostrate  or  laxly 
ascending,  filiform,  about  1  mm.  thick,  flexuous,  5-15 
(25)  cm.  long,  solid  at  the  center,  6-ribbed  by  the 
very  deep  grooving  of  the  3  angles,  the  ribs  with  a 
regular  row  of  silica  tubercles ;  sheaths  loose,  becoming 
black  or  dark  brown,  the  3  constituent  leaves  with  a 
very  broad  central  groove  and  2  lateral  ones,  thus  4- 
carinate ;  teeth  3,  distinct,  persistent,  blackish  with  broad 
white  borders,  the  tips  subulate,  fragile;  spikes  3-5  mm. 
long,  sessile  or  short-pedunculate. 

Low  fields,  swamps,  and  moist  evergreen  woods.  Boreal  Region; 
Alaska  to  Labrador,  south  to  Washington,  Montana,  Michigan, 
Illinois,    and     Pennsylvania;     Eurasia.     Type    locality:   Canada. 
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9.  Equisetum  laevigatum  A.  Br. 
Braiin's  Scouring-rush.     Fig.  89. 

Equisetum  laevigatum  A.  Br.  Am.  Journ.   Sci.  46:   87.      1S44. 

Equisetum  hiemale    intermedium    A.    A.    Eaton,    Fern    Bull. 

1902. 

Equisetum  intermedium  Rydb.   Fl.    Rocky  Mts.   1053.      191/. 

Aerial  stems  usually  persisting  2  or  more  seasons,  tufted, 
erect,  simple  or  at  length  sparingly  branched,  30-120  cm. 
long,  2-8  mm.  thick,  20-30-angled,  smoothish  or  rough,  the 
ridges  bearing  cross-bands  of  silica ;  sheaths  much  longer 
than  broad,  dilated  upward,  the  lower  3  or  4  usually  with 
inferior  and  apical  black  rings,  the  others  green,  or  com- 
monly all  the  sheaths  banded  after  the  first  year;  leaves 
centrally  keeled  below,  narrowed  upward,  the  brown- 
spotted  tips  contracted  and  incurved  with  age,  joined  by 
rather  broad  pale  commissures;  teeth  thin,  brownish, 
flexuous,  caducous  to  persistent,  at  first  cohering  in  groups 
by  their  pale  transparent  borders  ;  small  stems  and  branches 
usually  very  rough,  the  leaves  centrally  grooved,  with  sub- 
persistent  teeth  ;  spikes  1-2  cm.  long,  sharply  apiculate. 

Damp  alluvial  thickets  and  sandy  banks,  chiefly  in  the  Upper  So- 
noran  Zone;  British  Columbia  to  southern  California,  east  to  New 
York,  Illinois,  Missouri,  and  Texas.  Type  locality:  near  St.  Louis, 
Missouri. 


10.  Equisetum  praealtum  Raf. 
Prairie  Scouring-rush.     l*"ig.  90. 

Equisetum  praealtum   Raf.   FI.   Ludovic.    13.      1817. 
Equisetum  robustum  A.  Br.;   Engelm.  Am.  Journ.  Sci.  46:   88. 

1844. 

Aerial  stems  persisting  several  seasons,  rigidly 
erect,  simple  or  at  length  branched,  mostly  0.4-2 
meters  long,  4-12  mm.  thick,  16-48-angled,  very 
rough,  the  ridges  with  irregular,  strongly  elevated 
cross-bands  of  silica,  the  tips  of  these  sometunes 
more  prominent ;  sheaths  a  little  longer  than  broad, 
or  not,  cylindrical,  tight,  at  maturity  ashy  in  the 
middle  with  a  black  basal  band  and  a  narrower 
apical  one,  at  length  commonly  deciduous  in  recurved 
fragments ;  leaves  narrowly  linear,  sharply  3-carinate, 
the  central  keel  rarely  grooved;  teeth  articulate, 
brown  centrally,  subpersistent,  cohering  in  groups; 
branches  variable,  the  sheaths  with  persistent  teeth; 
spikes  oval,  1-2.5  cm.  long,  sharply  apiculate. 

Moist,  usually  alluvial  situations:  British  Columbia  to 
Quebec,  southward  nearly  throughout  the  United  States. 
Type  locality:   Louisiana. 
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11.  Equisetum  hiemale  calif ornicum  ]\Iilde. 
Western  Scouring-rush. 


Fig.  91. 


Equisetum   hiemale  califomicum  Milde,  Nov.   Act.  Acad.   Caes.   Leop. 
Carol.  Z2-:  517.      1867. 

Aerial    stems    persisting    several    seasons,    rigidly    erect, 

clustered,  naked  or  at  length  rarely  branched  toward  the 

apex,    0.5-2.5    mm.    high,    5-15    mm.   thick,   25-40-angled, 

rough,   the    ridges   usually    with   2    distinct    rows   of   silica 

tubercles;  sheaths  as  broad  as  long,  cylindrical  or  slightly 

dilated  above,   variable   in   coloration,   at   maturity   usually 

ashy,    with    a    broad   or    narrow    dark   brown    or    blackish 

1)and  below  the  middle  and  a  narrow  dark  band  at  the  top, 

the  constituent  leaves  with  a  narrow  central  groove,  4-cari- 

nate;    teeth    dark    brown,    mostly    cohering    in    groups   by 

their  pale   membranous   borders,  tardily  deciduous ;   spikes 

exserted  or  not,   1-3  cm.  long,   sharply  apiculate. 

Moist  alluvial  situations,  often  in  shade;  Alaska  to  California 
(Santa  Clara  County),  Nevada,  Arizona,  and  New  Me.xico.  Type 
locality:   California. 
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Family    7.     LYCOPODIACEAE. 

Club-isioss  Fa.mii.v 

Somewhat  moss-like,  terrestrial  or  chiefly  epiphytic,  rigid  to  soft-herbaceous 
plants  of  upright,  trailing,  or  pendent  growth,  the  stems  usually  with  numerous, 
apparently  alternate  branches  or  repeatedly  dichotomous,  leafy  nearly  throughout : 
leaves  small,  simple,  1-nerved.  continuous  with  the  axis,  mostly  uniform  and  mul- 
tifarious, usually  imbricate.  Sporangia  uniform,  1-celled,  2-valvate,  reniform  or 
orbicular,  compressed,  solitary  in  the  axils  of  ordinary  foliar  leaves  or  of  aggre- 
gated bractlike  sporophylls.  Spores  uniform,  very  numerous,  minute,  globose, 
smoothish  or  variously  sculptured.  Prothallia  fleshy,  mostly  hypogean,  monoe- 
cious. 

Two  genera,  the  following  and  Phylloglossum   (monotypic),  of  Australia. 


L     LYCOPODIUM  L.  Sp.  PI.  1100.    1753. 

Perennial ;  leaves  arranged  in  4-16  ranks,  reflexed  to  ascending,  closely  appressed.  or 
nearly  adnate,  often  crowded.  Sporangia  solitary  in  the  axils  of  some  of  the  nearly  uni- 
form leaves  along  the  stem,  or  in  the  axils  of  more  or  less  modified  scalelike  bracts,  these 
compactly  imbricate  in  sessile  or  pedunculed,  terminal  spikes  (strobiles).  Spores  copious, 
sulphur-yellow.      [Name  from  the,  Greek,  meaning  wolf's-foot;   of   doubtful  significance.] 

About    200   species,   mainly    of   temperate   regions.     About   10   species   occur   in   other  parts   of  the   United 
States.     Type  species,  Lycopodium  clavatum  L. 

Sporophylls  not  associated  in  terminal  spikes.  1.  L.   selago. 

Sporophylls  closely  associated  in  terminal  spikes. 

Stems  without  leafy  aerial  branches,   the  peduncles  arising  directly   from   the  prostrate  stem;   sporophylls 

similar  to  the  foliar  leaves;  sporangia  subglobose.  2.  L.   inundatum. 

Stems  with   numerous  erect  or   assurgent   leafy   aerial   branches,  the  spikes  terminal   upon  some   of   these; 
sporophylls  bractlike,   very   unlike   the  foliar   leaves;    sporangia   reniform. 
Ultimate  aerial  branches  flattened,   the  leaves  in  4  rows,  conspicuously  adnate,  those  of  the  under  row 
greatly  reduced.  3.    L.    complanatum. 

Ultimate  aerial  branches  not  flattened,  the  leaves  in   5  or  more  ranks,  scarcely  adnate,  nearly  alike. 
Main   stem  deeply  hypogean,    horizontal;  aerial   branches  few,   treelike. 
Main  stem  prostrate  or  creeping;  aerial  branches  numerous,   not  treelike. 
Leaves  of  the  ultimate  aerial  branches  in  5  rows. 
Leaves  of  the  ultimate  aerial  branches  in  many  ranks. 
Spikes  sessile. 
Spikes  pedunculate. 


4.  L.    obsciirtim. 

5.  L.   sitchense. 


6.  L.   annotinum. 

7.  L.   clazatu)>i. 


1.  Lycopodium  selago  L.     Fir  Club-moss.      Fig.  92. 


Lycopodium  selago   L.  Sp.   PI.    1102.      1753. 

Stems    rigidly    erect    from    a    slender   curved    base, 

several     times     dichotomous,     the     densely     foliaceous 

branches    nearly    vertical,    usually    forming    compact 

level-topped   tufts   4-20   cm.   high;    leaves   uniform   or 

nearly  so,  very  numerous,  crowded,  usually  ascending 

or  appressed-imbricate,  narrowly  deltoid-lanceolate  or 

subulate,     acute,     lustrous,     yellowish    to    light    green 

(sometimes    darker   and     spreading),     usually    entire, 

those  bearing  the  sporangia    (below  the  top)    shorter 

than  the  others;  plants  frequently  gemmiparous. 

Moist,  rocky  situations,  Arctic-Alpine  Zone;  Alaska  to  Lab- 
rador and  Newfoundland,  south  to  Oregon  (Mount  Hood). 
Montana,  Michigan,  northern  New  York,  and  northern  New 
England,  and  in  the  mountains  to  North  Carolina;  Greenland; 
Eurasia.  Type  locality,  European.  Several  habital  and  geo- 
graphic forms  are  recognized.  The  plant,  of  moist  coniferous 
forests  of  Oregon  and  Washington,  20-30  cm.  high,  with  dark, 
spreading  leaves,  is  apparently  a  luxuriant  state  of  var.  patens 
(Beauv.)  Desv. 
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2.  Lycopodium  inundatum  L. 


Bog  Club-moss. 


Fig. 


93. 


Lycopodirim  inundatum  L.   Sp.   PI.   1102.      1753. 

Plants  small,  with  simple  or  1-2-forked,  short,  creeping 
or  slightly  arched,  slender,  often  lax,  leafy  stems ;  stem- 
leaves  linear-lanceolate,  attenuate,  mostly  entire,  secund ; 
peduncles  long,  erect,  arising  directly  from  the  creeping 
stem,  0.5-8  cm.  long,  the  leaves  spreading  or  laxly  ascend- 
ing, narrower  than  those  of  the  stem;  spikes  1.5-5  cm. 
long,  the  sporophylls  similar  to  the  foliar  leaves  but  wider 
at  the  base  (linear-deltoid),  soft,  spreading,  entire  or 
sometimes    toothed   just   above   the   base. 

Boggj',  clayey  or  sandy  situations,  Canadian  and  Transition  Zones; 
Alaska  to  Idaho  and  Oregon  (Coos  County),  and  from  Newfound- 
land to  New  Jersey,  western  Maryland,  Illinois,  and  Ontario;  also 
in    Europe.     Type   locality,    European. 


3.  Lycopodium  complanatum  L. 

Ground-cedar.     Fig.  94. 

Lycopodium  complanatum  L.   Sp.  PL   1104.     1753. 

Horizontal  stems  prostrate  and  wide-creeping,  flat- 
tended  above,  sparingly  branched,  with  numerous  erect 
irregularly  branched  aerial  stems,  the  branches  of  these 
broadly  flattened,  2-3-forked,  the  divisions  few,  some- 
what glaucous,  leafy  throughout,  mostly  2-3  mm. 
broad;  leaves  4-ranked,  minute  and  (excepting  those  of 
the  under  row)  imbricate  and  strongly  decurrent,  those 
of  the  upper  row  narrow  and  incurved,  of  the  lateral 
rows  broad,  with  spreading  tips,  and  of  the  under  row 
minute,  deltoid-cuspidate ;  peduncles  slender,  3-13  cm. 
long,  distantly  bracteate,  rarely  simple,  usually  once 
or  twice  dichotomous  near  the  summit,  each  branch 
terminating  in  a  slender  cylindric  spike  1.5-3  cm.  long; 
sporophylls  broadly  ovate,  acuminate. 

In  woods  and  thickets;  Alaska  to  Labrador  and  Newfound- 
land, south  to  northeastern  Washington,  Idaho,  Montana,  On- 
tario, northern  New  York,  Vermont,  and  Maine;  Eurasia.  Type 
locality,  European.  Replaced  in  the  eastern  United  States  by 
var.  flabelliforme  Fernald. 


4.  Lycopodium  obscCirum  L.     Ground-pine.    Fig.  95. 


Lycopodium  obscurum  L.   Sp.   PI.   1102.      1753. 
Lycopodium  dendroideum  Michx.  Fl.   Bor.  Am.  2:  282.      1803. 
Lycopodium   obscurum   dendroideum   D.   C.    Eaton,   in   A.   Gray, 
'  Man.  ed.  6,  696.      1890. 

Main  stem  deeply  hypogean,  horizontal,  elongate, 
giving  rise  to  a  few  distant  upright  aerial  branches, 
these  10-35  cm.  high,  treelike,  with  numerous  bushy 
branches ;  leaves  8-ranked  on  the  lower  branches,  6- 
ranked  on  the  terminal  ones,  linear-lanceolate,  spread- 
ing but  curved  upwards  and  twisted  (especially 
above),  the  upper  branches  thus  appearing  more  or 
less  dorso-ventral,  sometimes  conspicuously  so ;  spikes 
2-5  cm.  long,  nearly  sessile  ;  sporophylls  very  broadly 
ovate,  abruptly  acuminate,  the  margins  scarious,  erose. 

Moist  woods,  Canadian  and  Transition  Zones;  .-Maska  to 
Baffin  Land  and  Newfoundland,  south  to  central  Washington, 
Montana,  South  Dakota,  Indiana,  and  the  mountains  of  north- 
eastern Alabama,  and  North  Carolina;  also  in  eastern  Asia. 
Type  locality:   Pennsylvania. 
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5.  Lycopodium  sitchense  Rupr.    Alaskan  Club-moss.     tig.  96. 


Lycopodium  sitchense   Rupr.    Beitr.    Pflanzenk.    Russ.    Reich.    3 : 
30.     1845. 

Stems  slender,  horizontal,  nearly  superficial,  10-40 
cm.  long,  sejiding  up  numerous  aerial  stems,  these 
several  times  dichotomous,  the  branches  (with  their 
leaves)  glaucous,  roundish,  vertical,  forming  com- 
pact tufts  4-8  cm.  high,  with  few  or  numerous 
stronger  projecting  fertile  branches;  leaves  of  the 
branchlets  5-ranked,  appressed  or  incurved-ascending, 
linear,  acute,  2-3  mm.  long,  thick,  entire ;  spikes  soli- 
tary, cylindric,  0.5-2  cm.  long,  sessile,  or  borne  upon 
short  minutely  bracteate  peduncles  (up  to  1  cm.  long)  ; 
sporophylls  acuminate  or  subulate  from  an  ovate  base, 
greenish,  erose. 

Moist  meadows  and  coniferous  woods,  Hudsonian  and 
Arctic  Zones;  Alaska  to  Labrador  and  Newfoundland,  south  to 
Oregon,  Idaho,  western  Ontario,  New  York,  and  northern  New 
England.     Type  locality:  Alaska. 


6.  Lycopodium  annotinum  L.   Stiff  Club-moss.     Fig.  97. 


Lycopodium  annotinum  L.   Sp.   PI.   1103.      1753. 

Stems  prostrate,  creeping,  often  1  meter  long, 
sparsely  leafy,  giving  rise  to  numerous  erect  or 
ascending  branches,  these  10-30  cm.  high,  simple  or 
sparingly  forked,  leaf}'  throughout;  leaves  uniform, 
in  5  ranks,  rigid,  spreading  or  reflexed,  linear-lance- 
olate, pungent,  6-10  mm.  long,  sharply  to  obsoletely 
serrate,  or  (in  exposed  alpine  or  boreal  situations) 
the  leaves  much  shorter,  thicker,  stronglj-  ascending 
or  appressed,  subentire ;  spikes  solitary,  sessile,  oblong- 
cylindric,  1-2.5  cm.  long,  the  sporophylls  broadly 
ovate,  abruptly  acuminate-attenuate. 

Moist  woods  or  thickets,  Boreal  Region;  Alaska  to  Labrador 
and  Newfoundland,  south  to  Oregon  (Mount  Hood),  Colorado, 
Wisconsin,  and  Maryland;  also  in  Greenland  and  Eurasia. 
Type  locality,  European.  The  form  with  thick  ascending  leaves 
is  usually  known  as  var.  pungens  Desv. 


7.  Lycopodium  clavatum  L. 
Running-pine.     Fig.  98. 

Lycopodium  clavatum   L.   Sp.   PI.   1101.     1753. 


Main  stems  prostrate,  wide-creeping  (1-3  meters), 
branching  horizontally,  and  with  numerous  very  leafy, 
assurgent,  pinnately  branched  aerial  divisions ;  leaves 
crowded,  many-ranked,  incurved-spreading.  linear- 
subulate,  bristle-tipped  (the  bristle  commonly  decidu- 
ous), entire  or  denticulate;  peduncles  mostly  3-15  cm. 
long,  with  slender  whorled  or  scattered,  denticulate, 
bristle-tipped  bracts ;  spikes  1-4,  narrowly  cylindric,  up 
to  15  cm.  long  if  solitary,  the  sporophylls  deltoid-ovate, 
abruptly  acuminate,  bristle-tipped,  the  margins  scari- 
ous,   erose-fimbriate. 

Moist  coniferous  woods,  brushy  slopes,  and  boggy  situations, 
Boreal  Region;  Alaska  to  Newfoundland,  south  to  Oregon,  Idaho, 
Montana,  Minnesota,  Michigan,  and  the  mountains  of  North 
Carolina;  nearly  cosmopolitan.  Type  locality,  European.  The 
Pacific  Coast  plant  with  poorly  developed  or  deciduous  terminal 
bristles  upon  the  leaves  of  the  ascending  branches  is  var. 
intcgerrimum    Spring. 
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Family  8.  SELAGINELLACEAE. 
Selaginella  Family. 
Low,  depressed  or  creeping,  freely  branched,  leafy  terrestrial  plants,  our  species 
of  moss-like  habit.  Leaves  very  numerous,  usually  imbricate,  either  all  nearly 
alike,  subulate  to  lanceolate,  and  arranged  radially  in  many  ranks,  or  of  2  kinds, 
in  4  ranks,  broader,  and  strongly  dorso-ventral.  Sporangia  in  terminal  quadrangu- 
lar sessile  spikes  of  modified  leaves  (sporophylls  ),  axillary,  the  larger  ones  bear- 
ing 1-4  large  megaspores,  the  smaller  ones  very  numerous,  minute,  reddish  or 
orange,  powdery  microspores. 

The  family  consists  of  the  following  genus: 

L     SELAGINELLA  Beauv.  Prodr.  Aethog.  101.     1805. 

Character  of  the  family.     [Name  a  diminutive  of  Selago,  a  classical  name  for  some  species 
of  Lycopodiiim.] 

A   widely   distributed   genus  of  about   600   species,    of   which   about   Z7   occur   in   the  United   States.     Type 
species:   Lycopodiiim  selaginoides  L. 

Leaves  in  4  ranks,  those  of  the  2  upper  rows  rhombic-ovate,  of  the  2  lateral  rows  oval-oblong,  rounded-obtuse. 

1.  S.    dotiglasii. 
Leaves  arranged  radially  in  many  ranks,  narrowly  deltoid-subulate  to  lanceolate. 

Stems  ascending  or  erect,  rooting  only  at  the  base.  2.  6".   bigeloi.'ii 

Stems  creeping  or  pendent. 

Leaves  lacking  a  terminal  seta. 

Plants  strongly   dorso-ventral,    all    the   divisions   flattish;    leaves   of  the   lower  side   thin,   lanceolate, 
imbricate-spreading,   those   of   the   upper  side   smaller,   rigid,   deltoid-subulate,    nearly  vertical. 

3.  5".  ereviophila. 

Plants  slightly  dorso-ventral,  the  divisions  short,  clavate;   leaves  all  appressed-imbricate,  herbaceous, 
linear  to  broadly  subulate.  4.    5".    cinerascens. 

Leaves  setigerous. 

Plants    lax,    usually    long-pendent    from    tree;   leaves   bright    green,    wrinkled,    lance-attenuate,    long- 

decurrent   (up  to   1   mm.).  5.   5".    oregana. 

Plants  more  rigid,  terrestrial;  leaves  somewhat  glaucous,  not  wrinkled,  adnata  at  the  base  or  short- 
decurrent. 
Branches  somewhat  dorso-ventral,   the  leaves  of  the  under  ranks  largest,  oljliquely  imbricate. 
Leaves   broadly   subulate,    acute,    often   purplish   with   age;    spikes   5-9   mm.   long;    sporophylls 

with  25-30  cilia.  6.    5".    hanseni. 

Leaves    linear    to    lance-subulate,    obtuse    at    apex,    not    jiurplish    with    age;    spikes    1-2.5    cm. 
long;   sporophylls  with  8-15  cilia.  7.   S.   scopuloriim. 

Branches  not  at  all  dorso-ventral,   the  leaves   uniform,  equally  ascending  or  appressed-imbricate 
on   all  sides. 

Setae  lutescent,  smooth;  cilia  2-7  on  each  side  of  the  leaves,  or  wanting. 

8.  5".   wafsovi. 

Setae   white   or  whitish-hyaline,   scabrous  or  serrulate;  cilia  8-23   on  each  side  of  the  leaves. 

Plants  cushion-like;    branches  of   the   very   short   creeping   stems   erect,   strongly   cespitose, 

simple;    setae  milk-white.  9.    5".    leucobryotdes. 

Plants  forming  loose  mats;  branches  numerous,  intricate  or  loosely  cespitose,   1-2-pinnate; 

setae    whitish-hyaline. 

Leaves    oblong-linear,    obtusish,    subglaucous,    closely    appressed-imliricate;    setae    0.15- 

0.6  mm.  long;  cilia  8-14  on  each  side,  oblique.  10.    5'.   wallacei. 

Leaves    narrowly    deltoid-subulate,    strongly    glaucous,    rigidly    ascending,    subdistant; 
setae  0.7-0.9  mm.  long;  cilia  16-23  on  each  side,  spreading.        11.   S.    asprella. 

1.  Selaginella  douglasii  (Hook.  &  Grev.)  Spring. 
Douglas'  Selaginella.     Fig.  99. 

Icon.   Fil.   2:   pi.  177.      1831,    not 


Lvcopodiiim  oz'alifolinnt  Hook.   &  Grev 

Desv.      1813. 
Lvcopodiuin  douglasii  Hook.   &■  Grev.   Bot.   Misc.   2:    396. 
Selaginella   douglasii  Spring,  Mem.   Acad.   Brux.   24':   92. 


1832. 
1850. 


Stems  prostrate,  wide-creeping,  15-35  cm.  long,  rooting 
throughout ;  main  branches  alternate,  often  elongate,  rooting 
or  not,  distant,  with  about  3-6  flat  assurgent  divisions,  these 
1-3-divided,  leafy  throughout.  Lateral  leaves  distant,  spread- 
ing, concave  above,  yellowish  green,  oval-oblong,  2-3  mm. 
long,  1-1.8  mm.  broad  rounded-obtuse,  long-ciliate  at  the  un- 
equally auriculate  base;  leaves  of  the  upper  plane  smaller, 
intricate,  narrowly  rhombic-ovate,  cuspidate.  Spikes  numer- 
ous, sharply  quadrangular.  5-15  mm.  long;  sporophylls 
closely  imbricate,  cordate-ovate,  acuminate,  membranous, 
sharply  carinate. 

Moist,  shady  rocks  and  banks,  Humid  Transition  Zone;  British  Co- 
lumbia and  northern  Idaho  to  California.  Type  locality:  Oregon  or 
Washington. 
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2.   Selaginella  bigelovii  I'nderw. 
Bushy,  or  Bigelow's,  Selaginella.    Fig.   100. 

Selaginella  bigelovii  Underw.   Bull.  Torrey  Club  25:   130.      1898. 

Plants  cespitose  ;  stems  ascending  or  erect.  6-20  cm.  long, 
rooting  only  at  the  defoliate  base,  repeatedly  branched ; 
branches  variable  in  length,  ascending  or  erect,  often  crowded 
or  intricate,  the  ultimate  divisions  mostly  short,  terete. 
Leaves  very  oblique,  rigidly  appressed-imbricate,  uniform, 
1.6-2.4  mm.  long  (seta  included),  the  blade  subulate-attenu- 
ate. 1.3-1.9  mm.  long,  0.3-0.5  mm.  broad,  herbaceous,  sub- 
glaucous,  sulcate  dorsally  nearly  to  the  convex  acutish  tip, 
narrowly  whitish-marginate ;  seta  0.25-0.5  mm.  long,  white, 
rigid,  strongly  scrabrous  ;  cilia  8-17  on  each  side,  0.03-0.06  mm. 
long,  oblique,  pungent.  Spikes  5-10  mm.  long,  terminating 
many  of  the  apical  branches,  slender ;  sporophylls  mostly 
deltoid-ovate.,  long-acuminate,  1.7-2.35  mm.  long'  (seta  in- 
cluded), 0.6-1  mm.  broad,  rigid,  carinate ;  seta  0.3-0.6  mm. 
long,  whitish,  rigid,  scabrous  ;  cilia  30  or  more  on  each  side, 
very  close,  oblique,  mostly  0.02-0.06  mm.  long;  megaspores 
depressed-globose,  yellow,  up  to  0.42  mm.  thick,  lightly  reticu- 
late or  rugose-reticulate  on  all  sides ;  microspores  bright 
orange,  about  0.032  mm.  thick. 

Dry,   sunny,   rocky  slopes  and   ridges,   Upper   Sonoran  Zone;   desert   region   of 
ward  to   Santa  Clara   County,  and   upon  the  coast  islands.     Type  locality:   southe 


southern 
rn   Califo 


California,    north- 
rnia. 


3.  Selaginella  eremophila  iSIaxon. 
Desert  Selaginella.     Fig.  101. 

12^:   3.   pi.   2. 
202.      1906, 


Selaginella  eremophila  Maxon,    Smiths.    Misc.    Coll. 

1920. 
Selaginella   parishii    Underw.    Bull.    Torrey    Club    33: 

in  part. 

Plant  wholly  prostrate,  strongly  dorso-ventral,  the 
main  stems  5-12  cm.  long,  rooting  sparsely  throughout; 
lower  branches  subequal,  spreading,  2-3-pinnate,  the 
ultimate  divisions  very  short,  involute.  Leaves  crowded, 
those  of  the  lower  side  imbricate,  thin,  lanceolate, 
acutish,  2  mm.  long,  0.5  mm.  broad,  not  setigerous,  with 
about  25  spreading  cilia  on  each  side  ;  leaves  of  upper 
side  rigid,  nearly  vertical,  deltoid-subulate,  1-L4  mm. 
long,  0.4-0.47  mm.  broad,  acutish,  not  setigerous,  with 
6-12  weak  spreading  cilia  on  each  side,  these  about  0.1 
mm.  long.  Spikes  numerous,  arcuately  ascending,  6-10 
mm.  long,  1  mm.  thick;  sporophylls  "deltoid,  acute  or 
acutish,  not  setigerous,  1.2-1.4  nun.  long.  0.9-1  mm. 
broad,  with  12-18  spreading  or  weakly  ascending  cilia 
on  each  side,  these  0.09-0.125  min.  long;  megaspores 
light  yellow,  0.36-0.4  mm.  thick,  deeply  reticulate ; 
microspores  yellow,  about  0.039  mm.  thick. 
Crevices  of  arid  rocky  slopes,  Lower  Sonoran  Zone;  western  border  of  the  Colorado  Desert,  southern 
California.      Type   locality:    Palm   Canon,   Riverside  County,    California. 

4.  Selaginella  cincerascens  A.  A.  Eaton.    Pygmy,  or  Gray,  Selaginella.    Fig.  102. 

Selaginella  cinerascens  A.  A.  Eaton,   Fern  Bull.   7:   33.      1899. 

Plants  very  small,  the  main  stems  5-12  cm.  long, 
0.5  mm.  thick  (leaves  excluded),  prostrate,  rooting 
throughout,  pinnately  branched';  branches  close, 
1-2.5  cm.  long,  prostrate,  2-pinnate,  the  numerous 
divisions  close,  2-4  mm.  long,  clavate,  oblique. 
Leaves  crowded,  appressed-iml:)ricate.,  ashy-gray,  her- 
Ijaceous,  linear  to  broadly  subulate,  acute  or  acutish, 
not  setigerous,  those  of  the  stems  nearly  flat,  up  to 
2  mm.  long,  those  of  the  branches  incurved,  1.3-1.7 
nun.  long.  0.2-0.35  mm.  broad,  the  deep  dorsal  groove 
not  reaching  the  convex  tip;  cilia  5-15  on  each  side, 
deciduous,  oblique,  mostly  0.04-0.09  mm.  long,  the 
upper  ones  reduced  to  serratures.  Spikes  1.5^  mm. 
long,  thick,  deciduous  with  age ;  sporophylls  broadly 
cordate,  abruptly  short-acuminate.  1-1.25  mm.  long, 
about  1  mm.  broad,  deeply  cucullate,  not  setigerous  ; 
cilia  16-20  on  each  side,  mostly  ascending,  rigid, 
crowded,  0.02-0.04  mm.  long,  or  shorter;  mega- 
spores yellow,  about  0.44  mm.  thick,  coarsely  reticu- 
late-alveolate on  all  sides;  microspores  about  0.047 
mm.  thick,  orange,  spinulose. 

Closely  carpeting  dryish,  open  or  brushy  hillsides,  in  clay 
soil,   Upper  Austral   Zone;   coastal  belt   near   San   Diego,   California,  the  type  locality. 
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5.    Selaginella  oregana  D.  C.  Eaton.    Festoon  or  Oregon  Selaffinella. 


Fig. 


'S^"    .j\_ia.giii\_iici.       -L   Jg.    lUo. 
Selaginella  oregana  D.  C.   Eaton  in  S.  Wats.  Bot.  Calif.  2:   350.     1880. 
Selaginella   struthioloides    Underw.    Bull.    Torrey   Club    25:    132.      1898, 
not   Lycopodium  struthioloides  Presl,    1825. 

Plants  lax,  usually  pendent,  15-60  (90)  cm.  long;  branches 
numerous,  slender,  recurved,  looseh  intricate.  Leaves 
ascending,  loosely  imbricate,  bright  green,  lustrous,  long- 
decurrent,  narrowly  lance-attenuate,  2.35-3.35  mm.  long 
(seta  included),  0.47-0.62  mm.  broad  at  the  spongiose  upper 
base,  herbaceous,  with  a  broad,  shallow,  dorsal  groove; 
seta  0.15-0.35  mm.  long,  yellowish  green,  attenuate,  nearly 
smooth ;  cilia  5-7  (9)  on  each  side.  0.2-0.6  mm.  long,  oblique, 
mostly  incurved.  Spikes  numerous,  curved.  1.5-3  cm.  long, 
not  sharply  differentiated;  sporophylls  bright  green,  her- 
baceous, ovate,  long-acuminate,  1.8-2.4  mm.  long  (seta  in- 
cluded), 0.8-1  mm.  Ijroad,  broadly  sulcate ;  seta  0.08-0.25 
mm.  long,  continuous,  yellowish-hyaline  or  discolored, 
pungent;  cilia  i-7  on  each  side,  0.015-0.045  mm.  long,  stout, 
ascending,  often  curved;  megaspores  lenticular,  light  yellow, 
0.345-0.4  mm.  broad,  coarsely  alveolate-reticulate;  micro- 
spores orange,  about  0.034  mm.  thick. 

Trunks  and  branches  of  mossy  forest  trees,  Humid  Transition 
Zone;  western  Washington  (Chehalis  and  Thurston  Counties),  south- 
ward in  the  coastal  region  to  Humboldt  County,  California.  Type  lo- 
cality:  Port   Orford,   Oregon. 


6.    Selaginella  hanseni  Hieron.    Hansen's  Selaginella.    Fig.  104. 


Selaginella   hanseni  Hieron.      Hedwigia   39:    301.      1900. 

Stems  prostrate,  5-25  cm.  long,  rooting  throughout, 
pinnately  branched  ;  branches  usually  close,  unequal,  the 
basal  ones  up  to  7  cm.  long,  2-3-pinnate,  subflabellate, 
strongly  dorso-ventral.  Leaves  obliquely  imbricate  ( the 
lower  ones  of  the  larger  branches  often  widely  so), 
glaucous,  dark  ashy  or  purplish  with  age,  broadly  subulate, 
acute,  2.7-3.5  mm.  long  (seta  included).  0.4-0.5  mm. 
broad;  seta  0.7-1  mm.  long,  whitish-hyaline,  serrulate; 
cilia  8-16  on  each  side,  mostly  0.06-0.09  mm.  long,  mostly 
very  oblique,  the  upper  ones  appressed.  Spikes  5-9  mm. 
long,  numerous ;  sporophylls  deltoid-ovate,  acuminate, 
2-2.8  mm.  long  (seta  included),  the  blade,  0.9-1.5  mm. 
broad ;  seta  0.4-0.7  mm.  long,  stiff,  whitish-hyaline, 
nearly  smooth ;  cilia  25-30  on  each  side,  rigid,  very 
oblique,  the  lower  ones  0.0-1-0.07  mm.  long,  the  upper 
ones  dentiform ;  megaspores  about  0.39  tnm.  thick, 
orange  yellow,  slightly  rugulose ;  microspores  about  0.039 
mm.   thick,    orange. 

Rocky  slopes.  Transition  Zone;  mountains  of  California,  from  the 
region  of  Mount  Shasta  to  Fresno  County,  mainly  in  the  lower 
Sierra  Nevada.  Type  locality:  .Vmador  or  Calaveras  County, 
California. 


Selaginella  scopulorum  ]\Iaxon.     Rocky  Mountain  Selaginella.      Fig.  105, 

Selaginella  scopulorum  Maxon,  Am.  Fern  Journ.  11:  36.  1921. 
Stems  prostrate,  short-creeping,  d)-6  cm.  long,  pin- 
nately branched,  subcespitose,  forming  large  mats ; 
branches  numerous,  close,  the  sterile  ones  mostly 
0.5-1.5  cm.  long,  ascending,  simple  or  with  several  very 
short,  oblique  di\-isions.  Leaves  appressed-imliricate 
(those  on  the  under  side  largest),  chartaceous,  sub- 
glaucous,  linear  to  lance-subulate,  narrowed  to  :.n  ob- 
tuse apex,  2.35-3.25  mm.  long  (seta  included),  0.3-0.6 
mm.  broad ;  seta  0.3-0.6  mm.  long,  stiff,  scabrous, 
whitish-hyaline  from  a  long  lutescent  base ;  cilia  4-8 
(11)  on  each  side.  0.06-0.12  mm.  long,  mostly  oblique 
and  incurved.  Spikes  numerous,  1-2.5  cm.  long,  slender. 
suberect ;  sporophylls  coriaceous,  deeply  concave,  broadly 
ovate,  long-acuminate,  mostly  2.2-2.8  mm.  long  (seta 
included),  1-1.3  mm.  broad;  seta  0.3-0.55  mm.  long, 
subentire,  pungent,  whitish-hyaline  from  a  long,  lutes- 
cent  base ;  cilia  usually  8-15  on  each  side,  stout,  0.04- 
0.06  mm.  long,  the  upper  ones  dentiform ;  megaspores 
subglobose,  yellow,  about  0.4  mm.  tiiick,  foveolate- 
reticulate ;  microspores  orange,  about  0.047  mm.  thick. 
Open  rock-slopes,  Canadian  to  Arctic-Alpine  Zone;  British 
Columbia  to  eastern  Oregon  (Blue  Mountains)  and  Colorado. 
Type  locality:   Cracker  Lake,  Glacier  National   Park,  Montana. 
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8.  Selaginella  watsoni  Undcrw.      Alpine  Selaginella.      Fig.  106. 

Selaginellc  watsoni  Underw.   Bull.  Torrey  Club  25:   127.      1898. 

Plants  cespitose,  usually  densely  so ;  stems  prostrate, 
short-creeping,  2-6  (10)  cm.  long,  rooting  throughout; 
branches  numerous,  1-2.5  cm.  long,  mostly  2-pinnate, 
rigidly  ascending,  the  divisions  short,  thick,  closely  cespi- 
tose. equally  leafy  on  all  sides.  Leaves  of  the  branches 
uniform,  densely  appressed-inibricate.  thick,  linear-oblong, 
rounded-obtuse,  abruptly  short-setigerous,  1.8-2.4  mm. 
long  (seta  included).  0.5-0.63  mm.  broad,  strongly  cymbi- 
form,  with  a  broad  dorsal  groove ;  seta  0.2-0.25  mm.  long_, 
stout,  lutescent.  smooth ;  cilia  2-7  or  wanting,  0.03-0.065 
mm.  long,  slightly  oblique,  deciduous.  Spikes  1-2.5  cm. 
long,,  sharply  quadrangular  ;  sporophylls  appressed-imbri- 
cate.  ovate,  acuminate,  1.8-2.5  mm.  long  (seta  included). 
0.9-1.1  mm.  broad;  seta  0.25-0.35  mm.  long,  lutescent,  stout, 
rigid,  pointed,  smooth;  cilia  10-15,  confined  to  the  basal 
half,  stout,  0.015-0.05  mm.  long,  often  dentiform :  mega- 
spores  0.42-0.47  mm.  thick,  yellow,  rugose-reticulate ; 
microspores  about  0.039  mm.  thick,  orange. 

Rocky  slopes  and  cliffs,  Hudsonian  and  Arctic-Alpine  Zones;  high 
mountains  of  California  (Nevada  County  to  Riverside  County),  east- 
ward to  Utah,  ascending  to  3,450  meters.  Type  locality:  Cotton- 
wood  Canyon,   Utah. 

9.  Selaginella  leucobryoides  ]\Iaxon.     Mojave  Selaginella.      Fig.  107. 

Selaginella  leucobryoides  Maxon,  Smiths.  Misc.  Coll.  72=:  8.  pt.  5.  1920. 
Plants  cushion-like ;  stems  short-creeping,  1-2  cm.  long, 
prostrate,  once  pinnate ;  branches  thick,  erect,  strongly 
cespitose,  the  sterile  ones  2-7  mm.  high,  densely  leafy. 
Leaves  crowded,  appressed-imbricate,  mostly  incurved, 
glaucous,  tmiform.  linear-subulate,  the  basal  ones  up  to 
3.25  mm.  long  (seta  included),  the  upper  ones  shorter,  all 
the  leaves  thick,  rigidly  herbaceous,  strongly  convex  dorsally 
toward  the  acutish  apex,  short-setigerous ;  seta  stout,  milk- 
white,  0.12-0.28  mm.  long,  strongly  scabrous,  often  reflexed ; 
cilia  8-16  on  each  side,  the  lower  ones  spreading,  0.6-0.13 
mm.  long,  the  upper  ones  distant,  shorter,  ascending.  Spikes 
numerous,  close,  5-10  mm.  long,  about  1.5  miu.  thick,  erect; 
sporophvlls  rigidly  appressed-imbricate,  deltoid-ovate,  long- 
acuminate,  about  2  mm.  long,  0.8-1  mm.  broad ;  seta  0.15 
'r^'"-5i^  - ff"Y^5SS5if?-v ^ «:PSi«K"'  .mm.  long  or  less,  white,  rigid,  pointed,  subentire;  cilia  and 
^^^^^'vM^^^^i^^^-;      '  teeth    20^-25    on    each    side,    oblique,    very    short,    pungent ; 

megaspores  yellow,  about  0.47  mm,  thick,  reticulate;  micro- 
spores orange,  about  0.039  mm.  thick. 

Crevices  of  rocky  slopes.  Upper  and  Lower  Sonoran  Zones;  Pana- 
mint  and  Providence  Mountains,  southern  California.  Type  locality: 
Bonanza   Mine,  Providence  Mountains,   California. 
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10.   Selaginella  wallacei  Hieron.      Wallace's  Selaginella. 

Selaginella  zialUicei  Hieron.   Hedwigia   39:    297.      1900. 

?  Selaginella   montancnsis   Hieron.    Hedwigia   39:    293.      1900. 

Plants  loosely  cespitose ;  main  stems  prostrate,  5-15 
(20)  cm.  long,  rooting  sparsely  throughout;  branches 
numerous,  ascending,  1-4  cm.  long,  freely  branched, 
the  divisions  short,  divaricate,  rigid,  funiform,  often 
intricate.  Leaves  chartaceous,  rigidly  appressed-iiubri- 
cate  on  all  sides,  subglaucous,  mostly  oblong-linear, 
narrowed  to  an  obtusish  apex ;  leaves  of  larger  branches 
2.5-3.35  mm.  long  (seta  included),  0.45-0.63  mm.  broad, 
with  seta  0.3-0.6  mm.  long ;  leaves  of  smaller  branches 
13-2.5  mm.  long  (seta  included).  0.3-0.45  min.  broad, 
the  seta  0.15-0.3  mm.  long,  whitish-hyaline,  scabrous; 
cilia  8-14  on  each  side,  oblique,  0.06-0.1  mm.  long. 
Spikes  numerous,  1-3  cm.  long,  slender,  curved  ;  sporo- 
phylls ovate-deltoid  (often  narrowly  so).  1.8-2.8  mm. 
long  (seta  included),  0.75-1.1  mm.  broad,  abruptly  setig- 
erous :  seta  0.15-0.45  mm.  long,  stout,  whitish-hyaline, 
nearly  smooth ;  cilia  10-18  on  each  side,  oblique,  in- 
curved, 0.03-0.08  mm.  long,  or  all  short  and  dentiform  ; 
megaspores  yellow,  up  to  0.45  mm.  thick,  tuberculate- 
reticulate.  annulate  ;  microspores  about  0.04  trim,  thick. 

Rock-slopes  and  bluffs,  Humid  Transition  to  Hudsonian  Zone; 
British  Columbia  to  Montana  and  Oregon,  south  along  the  coast 
to    Marin    County,    California.      Type    locality:    Oregon.      Variable. 
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11.  Selaginella  asprella  Maxon. 
Bluish  Selaginella.      Fig.  109. 

Selaginella  asprella  Maxon,  Smiths.  Misc.  Coll.  Va-'^:  6.  pi.  4.  1920. 
Stems  loosely  matted,  3-6  cm.  long,  creeping  but  not 
prostrate,  rooting  at  intervals ;  branches  laxly  ascending, 
usually  intricate,  1-2.5  cm.  long,  2-pinnate,  the  divisions 
3-7  mm.  long,  oblique,  slender.  Leaves  rigidly  ascending, 
subdistant,  subimbricate,  2.75-3.2  mm.  long  (seta  included), 
the  blades  narrowly  deltoid-subulate,  strongly  glaucous, 
whitish-marginate ;  seta  0.7-0.9  mm.  long,  white-hyaline, 
subflexuous,  serrulate ;  cilia  16-23  on  each  side,  mostly 
spreading,  0.05-0.09  mm.  long,  the  upper  ones  shorter  and 
oblique.  Spikes  loosely  aggregate,  apical,  1-2  cm.  long, 
1.5-2  mm.  thick,  arcuate;  sporophylls  la.xly  imbricate,  2.5-3 
mm.  long  (seta  included),  the  blades  narrowly  ovate- 
deltoid,  long-acuminate ;  seta  0.6-0.8  mm.  long,  whitish, 
strongly  scabrous ;  cilia  25-35  on  each  side,  mostly  0.03- 
0.06  mm.  long;  megaspores  yellow,  0.375  mm.  thick,  lightly 
reticulate ;  microspores  orange,  about  0.033  mm.  thick. 

Cliffs  and  rocky  cafion  floors.  Transition  Zone;  San  Antonio 
and  San  Bernardino  Mountains,  southern  California.  Type  locality: 
Ontario   Peak,   California. 

Phylum  SPERMATOPHYTA. 

SEED-BEARI^X.     PLANTS. 

Plants  producing  seeds  which  contain  the  young  plants  in  a  dormant  condition 
until  germination.  Sporophylls  arranged  in  groups  (flowers  )  of  definite  or  indefi- 
nite numbers,  heterosporous,  those  bearing  microsporangia  (  anther-sacs )  termed 
stamens,  those  producing  macrosporangia  ( ovules )  carpels.  The  gametophytes 
very  much  reduced,  the  female  being  confined  within  the  macrosporangia,  where 
its  egg-cell  is  fertilized  by  the  spermatozoid  of  the  male  g'ametophyte  (pollen-tube). 

The   seed-bearing   plants    form   the   most   numerous    group    in   existence,    not   less    than 
130,000  species  being  known. 

There  are  two  classes  in  the  subkingdom,  which  differ  from  each  other  as  follows: 


.v^- 


Ovules  and  seeds  borne  on  the  face  of  a  scale,  not  enclosed. 
Ovules  and  seeds  contained  in  a  closed  cavity   (ovary). 


Class   1.   Gymnospermac. 
Class  2.  Angiospennae. 


Class   1      GYMNOSPERMAE. 

Ovules  (macrosporangia)  naked,  borne  on  the  flat  surface  of  a  sporophyll,  this 
not  infolding  or  uniting  to  form  an  ovary,  sometimes  apparently  wanting.  Pollen- 
grains  (microspores)  dividing  at  maturity  into  two  or  more  cells,  one  of  wdiich 
gives  rise  to  the  pollen-tube. 

The  Gymnosperms  are  an  ancient  group,  first  known  in  Silurian  time,  and  most  numer- 
ous in  Triassic  time.  They  are  now  represented  by  not  more  than  500  species  of  trees 
and  shrubs.  There  are  six  orders  represented  by  living  species:  Ginkgoales  (only  one 
species  extant,  Ginkgo  biloba  tnaiden-hair  tree),  Cycadales  (fern-like  tropical  or  sub- 
tropical plants),  Arauc'ariales,  Taxales,  Finales,  and  Gnetales.  Only  the  three  last  are 
represented  in  the  flora  of  the  Pacific  States.  The  presence  of  ciliated  spermatozoids  in 
the  Ginkgoales  and  Cycadales,  and  the  well  developed  archegonia  suggest  that  the  Gymno- 
sperms might  be  more  closely  related  to  the  Pteridophytes  than  to  the  Angiosperms,  or, 
what  is  more  probable,  that  they  represent  a  distinct  offshoot  from  the  former. 

Family  1.     TAX  ACE  AE. 

Yew  Family. 
Slightly  resinous  and  aromatic  evergreen  trees  or  shrubs,  with  fissured  or  scaly 
bark,  close-grained  and  durable  wood.  Leaves  stiffs,  entire,  linear  or  lanceolate, 
spirally  arranged  but  usually  appearing  2-ranked  by  a  twist  of  the  flattened  and 
decurrent  petiole.  Flowers  dioecious,  axillary,  surrounded  by  the  bud-scales,  the 
staminate  composed  of  many  anthers,  each  bearing  several  pendent  pollen-sacs  ;  the 
ovulate  of  a  solitary  ovule,  becoming  a  bony  seed  and  surrounded  by  a  fleshy  aril ; 
cotyledons  2. 

Ten  genera,  the  majority  of  which  are  in  the  southern  hemisphere,  where  some  species  are  important 
forest  trees.     In  North  America  only  the  two  following  genera  are  found: 

Fruit   drupe-like,    completely   enclosed   by  the   fleshy   coat;    endosperm    ruminate;  pollen-sacs   in   a   seniicircle; 

leaves  very  sharp-pointed.  1-    Tumion. 

Fruit   surrounded   by  a   scarlet  fleshy   cup;   endosperm   uniform;    pollen-sacs   in   a  circle   around    the   filament; 

leaves  not  sharp-pointed.  2.   Taxus. 
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1.    TUMION  Raf.  Amen.  Xat.  63.     1840. 
[ToRREYA  Arn.     1838.  not  Raf.     1817.] 

Trees  with  spreading  or  drooping  branches  and  fissured  bark.  Leaves  appearing  2- 
ranked,  flat,  long-pointed.  Staminate  flowers  solitary,  forming  dense  clusters  on  the  lower 
side  of  last  year's  twigs,  oval  or  oblong,  pollen-sacs  4 ;  ovulate  flowers  in  pairs  on  this 
year's  twigs,  the  ovule  surrounded  by  4  scales  and  becoming  completely  enclosed  by  the 
fleshy  aril.  Fruit  maturing  the  second  year,  drupe-like  with  a  thick  resinous  leathery 
outer  coat ;  seed  sharp-pointed  ;  endosperm  channeled  by  the  infolding  of  the  thick  woody 
integument.     [An  ancient  Greek  name  for  the  yew.] 

Four  species,  which  are  comparatively  local  but  widely  separated  geographically,  there  being  one  each  in 
Florida,  California,  Japan,  and  China.  Fossils  have  been  found  in  the  arctic  region  and  northern  Europe. 
Type  species,   Tnmion  taxifoliiitn  (Arn.)   Greene. 

1.  Tumion  californicum  (  Torr. )  Greene. 


Fig. 


110. 


California   Nutmeg. 

Torreva  cali'fornica  Torr.   N.   Y.   Tourn.  Pharm.   3:  49. 

1853. 
Torreva   myristica   Hook.    Bot.    Mag.    III.    10:   pi.  4780. 

1854. 
Tumion  californicum  Greene,   Pittonia  2:   195.      1891. 

Tree  15-35  m.  high  with  a  trunk  3-12  dm. 
in  diameter ;  branches  slender,  spreading  or 
drooping ;  bark  brown  or  yellowish  brown, 
10-15  mm.  thick,  deeply  and  broadly  fur- 
rowed, covered  with  loose  scaly  plates. 
Leaves  25-75  mm.  long,  2-3  mm.  wide,  dark 
green  and  glossy  above,  slightly  paler  and 
with  a  deep,  narrow  groove  beneath,  very 
sharp-pointed,  emitting  a  pungent  odor  when 
bruised;  staminate  flowers  about  8  mm.  long; 
fruit  ovoid-oblong,  25-35  mm.  long,  green, 
with  purplish  streaks  or  blotches. 

Moist,  shaded  slopes  and  along  water  courses, 
usually  scattered  or  in  small  groups,  Transition  Zone; 
western  slope  of  the  Sierra  Nevada,  from  Tulare  to 
Tehama  Counties,  and  in  the  Coast  Ranges,  from 
Mendocino  to  Santa  Cruz  Counties.  Type  locality: 
Headwaters  of  Feather  and  Yuba  Rivers. 

2.     TAXUS  [Tourn.]  L.  Sp.  PI.  1040.     1753. 

Trees  or  shrubs  with  scah-  bark,  usually  horizontal  or  drooping  branches,  and  strong 
elastic  durable  w-ood.  Leaves  persistent  for  4—5  years,  linear  to  lanceolate,  flat,  keeled  on 
the  upper  surface,  stomatiferous  beneath,  revolute  on  the  margins;  staminate  flowers 
globose,  of  4-8  stamens;  pollen-sacs  several,  pendent  in  a  circle  around  the  filament;  ovulate 
flowers  solitary  on  rudimentary  axillary  branches,  minute  and  green,  maturing  in  the 
autumn.  Seed  w-ith  a  bony  integument,  ovate-oblong,  about  8  mm.  long,  surrounded  but 
free    from   the   thickened   gelatinous    sweet    scarlet   cup-shaped    aril.     [The    classical    name] 

About  6  closely  related  species  widely  distributed  over  the  northern  hemisphere,  especially  in  the 
cooler  parts  of  the  north  temperate  zone.  Three  species  are  in  North  America.  Type  species,  Ta.viis 
baccata  L.,   the  English  yew  of  the  gardens. 

1.  Taxus  brevifolia  Nutt. 
Western  Yew.    Fig.  111. 

Taxus  brevifolia   Nutt.   N.  Am.   Sylva   3:   86.   pi.   108. 

1849. 
Taxus  boursieri  Carr.  Rev.  Hort.   3:   228.      1854. 
Taxus  liiidlevana  Murr.   Edinb.   New  Phil.  Journ.  II. 

1:   294.      1855. 

Tree  10-25  m.  high,  with  straight,  often 
fluted,  trunk,  2-12  dm.  in  diameter,  and  with 
slender,  spreading  or  drooping  branches ; 
bark  about  6  mm.  thick,  covered  with  small, 
dark  reddish  brown  scales.  Leaves  linear, 
12-16  mm.  long,  about  1-2  mm.  wide,  acute, 
deep  yellow-green  and  shining  above,  much 
paler  beneath,  2-ranked,  forming  flat  sprays, 
persisting  4—5  years ;  flowers  and  fruit  as 
described  in  the  generic  description. 

In  deep,  coniferous  woods  in  moist  situations, 
widely  distributed,  but  seldom  forming  groves,  Cana- 
dian and  Transition  Zones;  southern  Alaska  and  the 
Selkirk  Mountains,  to  western  Montana,  the  Santa 
Cruz  Mountains  and  the  western  slope  of  the  .Sierra 
Nevada  to  Tulare  County,  California.  Type  locality: 
in  the  dense  maritime  forests  of  Oregon. 
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52  PIN  ACE  AE 

Family  2.     PINACEAE. 

Pine  Family. 

Resinous  evergreen  or  rarely  deciduous  trees  or  shrubs,  with  linear,  needle-like 
or  scale-like  leaves,  arranged  in  spirals.  Flowers  surrounded  at  base  by  the  per- 
sistent bud  scales,  monoecious,  the  staminate  consisting  of  many  spirally  arranged 
stamens,  with  2  pollen-sacs,  the  ovulate  of  many  scales,  bearing  2  pendent  ovules 
on  their  inner  surface.  Fruit  a  woody  cone,  maturing  the  first  or  second  season. 
Seeds  with  or  without  wings ;  embryo  axile  in  the  copious  endosperm ;  cotyledons 
several. 

A   family    of   8   genera   and   approximately    150   species    widely    distributed    over    the    northern    hemisphere. 

Cones  maturing  the  second  or  third  year;  leaves  surrounded  at  base  by  a  persistent  or  deciduous  sheath,   in 

bundles  of  2-5    (solitary  in  one  species).  1.  Piiius. 

Cones  maturing  the  first  year;   leaves  not  in  sheaths,   solitary,   often  appearing  2-ranked. 

Leaves  deciduous,  forming  tuft-like  clusters  on  short  spur-like  branchlets.  2.   Larix. 

Leaves  persistent,  scattered  along  ordinary  branchlets. 
Cones  pendulous,  their  scales  persistent. 

Bracts  concealed  by  the  scales;  branchlets  roughened  by  the  woody  persistent  leaf  bases. 

Leaves  sessile  on  the  woody  stalk4ike  bases,  4-sided   or  flattened  and  stomatiferous  above. 

3.  Picea. 
Leaves  narrowed  to  a  short  petiole,  flattened  and  stomatiferous  below  or  angular. 

4.  Tsuga. 

Bracts  exserted  beyond  the  cone-scales,  with  3  prominent  awns;  leaves  without  woody  bases,  leaving 
the  branchlets  smooth,  narrowed  to  a  short  petiole.  5.  Pseudotsuga. 

Cones  erect,  their  scales  deciduous;  leaves  sessile,  leaving  the  branches  smooth.         6.  Abies. 

1.    p'iNUS   [Tuurn.]  L.  Sp.  PI.  1000.     1753. 

Evergreen  trees  or  rarely  shrubs,  with  furrowed  or  thin,  scaly  bark,  rather  hard  or 
often  soft  wood.  Ltaves  of  two  kinds,  the  secondary  forming  the  ordinary  foliage  leaves, 
needle-like,  borne  in  clusters  of  2-5,  or  solitary  in  one  species,  terminating  short  rudi- 
mentary branchlets  in  the  axils  of  the  scale-like  primary  leaves,  surrounded  at  base  by  a 
deciduous  or  persistent  membranous  sheath,  persistent  from  2-8  years.  Staminate  flowers 
clustered  at  the  base  of  the  season's  growth,  forming  a  distinct  zone  on  the  twig  which 
becomes  naked  after  the  flowers  have  fallen,  each  flower  subtended  by  an  involucre  of 
several  scales,  composed  of  many  2-celled  anthers  ;  ovulate  flowers  subterminal,  or  lateral, 
solitary,  in  pairs  or  clustered,  sessile  or  stalked,  consisting  of  many  ovule-bearing  scales, 
subtended  by  non-accrescent  bracts,  and  bearing  2  pendent  ovules.  Fruit  a  cone,  maturing 
the  second  year,  or  sometimes  the  third  year,  opening  and  shedding  the  seeds  at  maturity, 
or,  in  some  species,  remaining  closed  and  persistent  on  the  branches  for  years  ;  cone-scales 
elongated,  variously  thickened  and  appendaged  at  the  exposed  apex  (apophysis).  Seeds 
often  with  conspicuous  membranous  wings,  their  coats  crustaceous;  cotyledons  3-15,  or 
sometimes   more.      [The   classical   Latin    name.] 

A  genus  of  about  100  species  widely  scattered  over  the  northern  hemisphere.  Type  species,  Finns 
sylvestris  L. 

Sheaths    of   the    leaves    deciduous;   leaves   with    one    fibyo-vascnlar    hiindlc;    wood    soft,    light-colored,    close- 
grained,  li'ith  thin  nearly  white  sapwood. 
Leaves  in  5-leaved  clusters. 

Cones  with  terminal  unarmed  umbos. 

Seeds  much  shorter  than  the  wings;  cones  long-stalked,  their  scales  thin. 

Leaves  obtuse  at  apex;  cones  12-25  cm.  long;  seed-wings  acute.  L  P.    vionticola. 

Leaves  sharp-pointed;   cones   30-45   cm.   long;   seed-wings  rounded  at  apex.       2.  P.    lambertiana. 
Seeds   much  longer   than   the  short   wings;    cones   short-stalked,   their   scales    thick,    sometimes   with 
pointed  umbos. 
Cones  opening  at  maturity,  8-20  cm.  long.  3.  P.   flexilis. 

Cones  remaining  closed,  2-7  cm.  long.  4.  P.   albicauhs. 

Cones  with  dorsal  umbos  armed  with  slender  prickles;  seeds  shorter  than  the  wings. 

Cones  armed  with  minute  incurved  prickles.  5.   P.  ialfouriana. 

Cones  armed  with  long  slender  prickles.  6.   P.    aristata. 

Leaves   in  1-4-leaved  clusters;   cones  subglobose,   their  scales  few,   much  thickened,   only  the  middle  seed- 
bearing;     seeds  large,   wings   a  mere   ring. 
Leaves  usually  in  4-leaved  clusters.  7.  P.    quadrifoUa. 

Leaves  usually  in   1 -leaved  clusters.  8.    F.    monophylla. 

Sheaths  of  the   leaves  persistent ;   leaves   with    two   fibro-vasctilar    bundles:   xvood    usually   heavy,    rather    hard, 
coarse-grained,  generally  dark-colored,  with  often  thick  pale  sapwood. 
Leaves  in   5-leaved  clusters.  9.    P.    torreyana. 

Leaves  in  2-leaved  or  3-leaved   clusters. 

Leaves  in  3-leaved  clusters,  or  sometimes  only  2  in  a  cluster  in  P.  radiata  and  P.  ponderosa. 
Cone-scales  with  dorsal  slender  prickles. 

Cones  symmetrical,  opening  at   maturity,  deciduous,  the  basal   scales  persistent   on  the  branches. 
Leaves  yellow-green;  branchlets  not  glaucous;  cones  7-15  cm.  long.  10.  P.   ponderosa. 

Leaves  dull  bluish  green;  branchlets  glaucous;  cones  15-35  cm.  long.         11.   P.   jeffreyi. 
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Cones   unsymmetiical,   their   outer   scales  much   enlarged   and   mammillate,   remaining   closed   and 
persistent  on  the  branches  often  for  many  years. 
Outer  cone-scales  with  rounded   apophysis.  12.   P.    radiata. 

Outer   cone-scales   with  prominent,  knob-like   apophysis.  13.   P.    attetiuata. 

Cone-scales  prolonged   into    stout,  straight    or  incurved  spur-like  spines;    cones  15-35  cm.  long,    heavy. 
Leaves    gray-green    and    drooping;    cones   broad-ovate,    chocolate    brown;    seeds    longer   than    the 
wings. 


14.  P.   sabiniana. 


Leaves  blue-green,  erect;  cones  oblong-conical,  light  brown;  seeds  shorter  than  the  wings. 

15.  P.   coulteri. 
Leaves  in   2-leaved  clusters;  cones  small. 

Cones  nearly  symmetrical,  opening  at  maturity,  and  deciduous,  armed  with  minute  prickles. 

16.  P.   contorta. 

Cones    decidedly    unsymmetrical,    persistent    and    remaining    closed    for    a    number    of    years;    outer 
scales  much  enlarged;   prickles  stout.  17.   P.    miincata. 


1.    Pinus  monticola  Dougl. 
Western  or  ^Mountain  White  Pine. 


Fig.  112. 

Piuiis  monticola  Dougl.;   Lamb.   Pinus  ed.  2,  3:  27.     pi.  67.     1837. 

Pinus  strobiis  monticola  Nutt.   N.   Am.   Sylva   3:    118.      1849. 

Pinus  monticola   minima   Lemmon,    Rep.   Calif.   State   Board   Forestry   2:    70. 

1888. 
Pinus  monticola  por[<hxrocarpa   Masters,   Journ.    Hort.    Soc.    14:    235.      1892. 
Strobus  monticola  Rydb.   Fl.   Rocky  Mts.   13.    1060.      1917. 

Tree  forming  a  slender  trunk,  8-24  dm.  in  diameter  and 
30-50  m.  in  height,  with  a  narrow  short-branched  symmetrical 
crown  when  growing  in  dense  forests,  or  scarcely  half  as  tall 
and  forming  an  irregularly  branched  crown  when  growing  in 
open  forests ;  branchlets  stout,  brownish  ^nd  puljerulent  the 
first  year,  becoming  glabrous  the  second  year;  bark  2-4  cm. 
thick,  divided  into  small  nearly  square  plates.  Leaves  5-10  cm. 
long,  in  5-leaved  clusters,  usually  obtuse  at  apex,  bluish  green 
and  glaucous,  marked  by  several  white  bands  of  stomata  on 
the  central  side,  persistent  for  2  or  3  years  :  staminate  flowers 
8  mm.  long;  cones  deciduous  soon  after  shedding  the  seeds  in 
the  autumn  of  the  second  year,  cylindric,  10-20  cm.  long,  light 
brown ;  seeds  brown,  mottled  with  black,  8  mm.  long ;  wings  25 
mm.  long,  acute. 

A  characteristic  tree  of  the  Canadian  Zone;-  southern  British  Columbia 
eastward  to  the  Continental  Divide  in  northern  Montana,  southward  through 
the  mountains  of  Washington  and  Oregon  to  the  southern  Sierra  Nevada, 
California.  Best  developed  in  northern  Idaho  and  Montana,  where  it  forms 
extensive  forests.  Attains  an  age  of  500-600  years.  Wood  light,  soft,  fine, 
and  straight-grained,  of  high  commercial  value.  Type  locality:  mountains 
near  the   Grand  Rapids  of  Columbia  River. 


2.  Pinus  lambertiana 


Sugar  Pine. 


Fig. 


Pinus  lambertiana  Dougl.   Trans.  Linn.   Soc. 


Dougl. 

113. 

15:   500.     1827. 

height   of   about    75 
m.,    the    principal 


Largest  of  all  pines,  attaining  a 
m.  and  a  maximum  diameter  of  4  m.,  the 
branches  usually  horizontal,  branchlets  pubescent.  Bark 
of  older  trees  5-8  cm.  thick,  divided  into  elongated  plate- 
like ridges  covered  with  loose  purple-brown  or  cinna- 
mon-colored scales.  Leaves  in  fives,  stout,  rigid,  sharp- 
pointed.  7-10  cm.  long,  marked  on  the  two  sides  by  several 
rows  of  stomata,  persistent  until  the  second  or  third  year, 
their  re^in  ducts  surrounded  by  strengthening  cells ; 
staminate  flowers  8-10  mm.  long,  light  yellow ;  cones  on 
stalks  5-8  cm.  long,  shedding  the  seeds  in  the  autumn  and 
falling  the  following  summer,  cylindric,  25^0  cm.  long  or 
rarely  55  cm.  long,  light  brown ;  their  scales  often  4  cm. 
wide ;  seeds  12  mm.  long,  dark  brown  or  nearly  black ; 
wings  25  mm.  long,  10-12  mm.  wide,  rounded  at  apex. 

Mountain  slopes.  Transition  Zone;  Xorth  Fork  of  Santiam  River, 
Oregon,  southward  through  the  Coast  Ranges,  and  the-  Sierra 
Nevada  to  San  Pedro  Martir  Mountain,  Lower  California.  The 
Sugar  Pine  is  one  of  the  characteristic  trees  of  the  great  forest  belt 
of  the  Sierra  Nevada.  It  reaches  its  greatest  size  on  the  western 
slope  of  the  central  .Sierra  Nevada,  where  especially  handsome  speci- 
mens are  found  associated  with  the  Giant  Sequoia.  It  is  a  long-lived 
tree,  reaching  an  age  of  500  to  nearly  600  years.  The  wood  is  light, 
soft,  straight-grained,  with  a  light  red-brown  heartwood  of  high 
commercial  value.  Wounds  in  the  heartwood  often  exude  a  sweet 
sugar-like  substance.  Type  locality:  on  the  headwaters  of  the  L'mp<iua 
River,  Oregon. 
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3.  Pinus  flexilis  James.       Limber  Pine.    Fig.  114. 

Piniis  flexilis  James,  in  Long  Exped.  2:   34.      1823. 

Tree,  15-25  m.  high,  with  a  short  stout  trunk  1.5- 
2.5  m.  in  diameter;  young  branchlets  pubescent,  soon 
glabrous ;  bark  on  branches  thin,  smooth,  light  gray 
or  silvery  white,  on  older  trunks  breaking  into  dark 
brown  plates  covered  by  thin  scales,  and  hnally  25-50 
mm.  thick.  Leaves  stout,  stiff,  slightly  curved,  sharp- 
pointed,  dark  green,  marked  on  all  sides  by  1-4  rows 
of  stomata,  persistent  until  the  iifth  or  sixth  year; 
staminate  flowers  reddish,  oval,  10  mm.  long;  cones 
on  stout,  short  stalks,  oval  or  subcylindric,  8-25  cm. 
long,  light  brown  and  more  or  less  tinged  with 
purple,  their  scales  thickened  and  often  incurved  at 
apex,  opening  at  maturity ;  seeds  dark  reddish  brown, 
mottled  with  l^lack,  10-12  mm.  long,  compressed; 
wings  usually  persistent  on  the.  scale  after  the  seeds 
have  fallen. 

Widely  scattered  over  the  Rocky  Mountain  and  Great  Basin 
regions  in  the  Boreal  Zones;  Alberta  and  Montana  to  New 
Mexico,  west  to  Oregon  and  California.  In  Oregon  it  occurs 
in  the  Wallowa  and  Warner  Mountains.  Li  California  on  the 
VVarner,  Panamint,  and  Inyo  Mountains,  the  eastern  slope  of 
the  Sierra  Nevada  south  of  Mono  Pass,  and  in  southern  Cali- 
fornia on  Pinos,  North  Baldy,  San  Bernardino,  San  Gorgonio, 
and  San  Jacinto  Peaks;  also  on  San  Pedro  Martir  Mountain, 
Type  locality:   Rocky  Mountains  of  Colorado. 


4.  Pinus  albicaiilis  Engelm. 
White-bark  Pine.     Fig.   115. 

Finns  albicatdis  Engelm.  Trans.  St.  Louis  Acad.  2:  209.      1863. 

Pinus  Shasta  Carr.   Trait.   Conif.   ed.   2,    390.      1867 

Pinus  flexilis  albicaulis  Engelm.  in  S.  Wats.  Bot.  Lalit.  2:   1-4.      1881). 

A  low  alpine  tree  with  crooked  or  twisted  trunk,  5-15  ^^ 
m.  high,  or  on  exposed  slopes  prostrate,  and  0.5-1.5  m.  in  ^' 
diameter ;  branches  short  and  stout,  usually  erect ;  bark 
thin,  about  1  cm.  thick  on  old  trunks,  divided  by  narrow 
fissures  into  thin,  whitish  or  brownish  scales.  Leaves 
35-75  mm.  long,  dark  green,  stout,  stiff,  slightly  curved, 
marked  on  the  back  by  1-3  rows  of  stomata,  persistent 
for  7-8  years  ;  staminate  flowers  about  10  mm.  long ;  cones 
oval  to  subglobose,  35-75  mm.  long,  purple,  remaining 
closed  after"  maturity  and  eventually  breaking  up.  their 
scales  often  armed  with  a  stout  pointed  umbo;  seeds 
10-12  mm.  long,  dark  brown  and  hard;  wings  thin,  very 
narrow,   remaining  on  the  scale. 

A  characteristic  tree  of  the  Hudsonian  Zone,  often  forming  the 
timber  line;  ranging  from  British  Columbia  and  Alberta  to  north- 
western Wyoming  and  the  high  mountains  of  the  Pacific  Coast  as 
far  south  as  the  southern  Sierra  Nevada.  Wood  light,  soft,  close- 
grained,     brittle,     light    brown.     Type     locality:   Cascade     Mountains,  Oregon,  at 


lout  latitude  44° 


5.  Pinus  balfouriana  ]\Iurr. 
Foxtail  Pine.    Fig.  116. 

Pinus  balfouriana  Murr.  Rep.  Bot.  Exped.  Oreg.  1.  pi.  3,  f.  1.  1853. 
A  low  tree  7-15  m.  high,  with  a  trunk  6-15  dm.  in 
diameter  ;  branches  spreading,  stout  and  short ;  branch- 
lets  appearing  brush-like,  with  long,  dense  clusters  of 
appressed  leaves;  bark  thin,  smooth  and  white,  be- 
coming red-brown,  2  cm.  thick,  divided  into  broad, 
flat  ridges.  Leaves  curved,  closely  appressed  to  the 
branches,  25-35  mm.  long,  stout,  stiff,  dark  blue-green 
on  the  back,  whitish  on  the  inner  surfaces,  with  many 
rows  of  stomata,  entire;  staminate  flowers,  10-12  mm. 
long;  cones  35-75  mm.  long,  ovoid,  sessile,  dark  red- 
dish brown,  their  scales  thickened  and  ridged,  some- 
what 4-sided,  armed  with  minute  incurved  prickles; 
seeds  pale,  mottled  with  purple,  8  mm.  long,  their 
wings  25  mm.  long,  6  mm.  wide,  obliquely  narrowed  at 

apex. 

A  sul)alpine  tree  in  the  Hudsonian  Zone,  growing  on  granite 
at  high  elevations  in  the  California  mountains  in  two  widely 
separated  districts.  In  the  northern  district  it  occurs  at  altitudes 
of  6000-8000  ft.  on  Scott  Mountains  in  Siskiyou  County,  on 
Mount  Eddy  and  southward  to  Voilo  BoUy,  Trinity  County.  In  the 
southern  district  it  occurs  at  altitudes  of  10,000-11,000  feet  in 
the  southern  Sierra  Nevada,  from  the  middle  Tule  River  to 
Olanche    Mountain.     Type   locality:   Scott    Mountains,    California. 
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6.  Pinus  aristata  Engelm. 


Bristle-cone  Pine. 


Fig.  117. 


Pinus   aristata   Engelm.    Am.    Journ.    Sci.    II.    34:    331.      1862. 

PiiiKS  balfouriana   aristata  Engelm.   in   Wheeler   Rep.    6:    375. 

1878. 

A  small,  usually  bushy,  tree,  or  occasionally  with 
a  trunk  15-20  m.  high  and  6-9  dm.  in  diameter ; 
branches  short,  stout ;  bark  on  old  trunks  1-2  cm. 
thick,  reddish  brown,  divided  into  flat,  irregular 
ridges,  with  closely  appressed  scales.  Leaves  25-35 
mm.  long,  stout  or  slender,  dark  green  and  shiny 
on  the  back,  whitish  on  the  inner  surfaces  ;  staminate 
flowers  oval.  10-12  mm.  long ;  cones  horizontal  or 
somewhat  pendent,  nearly  sessile,  ovoid,  7-9  cm. 
long,  dark  purplish  brown,  their  scales  thickened  and 
ridged,  armed  with  a  slender  incurved  prickle,  6 
mm.  long;  seeds  light  brown,  mottled  with  black, 
8  mm.  long  and  6  mm.  wide. 

A  subalpine  tree,  Canadian  Zone;  extending  from  Colorado 
through  southern  Utah,  central  and'  southern  Nevada  and 
northern  Arizona  to  the  Panamint  Mountains,  California. 
Type  locality:  mountains  near  Clear  Creek  (Colorado),  9,000- 
10,000   feet   altitude. 


7.  Pinus  quadrifolia  Parry.     Parry's  Piiion  or  Nut  Pine.     Fig.  118. 


Pinus   parrxana    Engelm.    Am.    Journ.    Sci.    II.    34:   3Z2. 

1862,   not  Gord.   1858. 
Pinus   quadrifolia    Parry;    Pari,    in    DC.    Prod.    16-:    402. 

1868,  as  a  synonym. 
Pinus  quadrifolia  Parry;   Sudw.   U.   S.   Div.   Forest.   Bull. 

14:    17.      1897. 

A  small  tree  10-15  m.  high  with  a  trunk  5  dm. 
in  diameter ;  branches  spreading,  forming  a 
pyramidal  or,  in  age,  a  flat-topped  crown ; 
branchlets  soft,  pubescent  when  young ;  bark 
dark  brown,  shallowly  divided  into  broad  con- 
nected ridges,  covered  b\'  appressed  scales. 
Leaves  1-5,  generally  4,  in  a  cluster,  incurved, 
25-35  mm.  long,  pale  blue-green  on  the  back, 
marked  by  many  conspicuous  rows  of  stomata 
on  the  inner  surfaces  ;  staminate  flowers  oval,  6 
mm.  long,  cones  subglobose.  35-50  mm.  long, 
brown ;  apex  of  the  scale  much  thickened,  keeled 
and  with  a  ridged  knob;  seeds  15  mm.  long,  their 
wings  3  mm.  high. 

Dry  mountain  slopes  of  the  Upper  Sonoran  Zone; 
desert  slopes  of  the  Santa  Rosa  Mountains,  Riverside 
County,  California,  southward  to  San  Pedro  Martir 
Mountain,  Lower  California.  The  large,  nut-like  seeds 
are  an  important  food  article  of  the  Indians  of  Lower 
California.  Type  locality:  near  Mountain  Springs,  San 
Diego  County,  California. 


8.    Pinus  monophylla  Terr.  &  Frem.   One-leaved  Piiion  or  Nut  Pine. 


Fig. 


119. 


Pinus  monophvlla  Torr.  &:  Frem.  in  Frem.   Second  Reji.   319, 

pl.  4.      1845. 
Pinus  frcmontiana   Endl.   Syn.   Conif.   183.      1847. 
Pinus  cdulis  inouophvila  Torr.  in   Ives  Rep.,  28.  pl.  4.      1860. 
Carvopitvs    monophvlla    Rydb.    Bull.    Torrey    Club    32:    397. 

"1905. 

A  low  tree  usually  with  a  branched  trunk,  5-15 
m.  high,  in  old  age,  forming  a  flat-topped,  often 
picturesque,  crown ;  bark  2  cm.  thick,  divided  into 
narrow,  flat  ridges.  Leaves  only  1  or  sometimes 
2  in  a  cluster^  stout,  stiff,  incurved,  25-35  mm.  long, 
gray-green ;  staminate  flowers  6  mm.  long ;  cones 
broadly  ovoid  or  subglobose,  35-55  mm.  long, 
brown,  their  scales  thick,  concave,  4-sided,  knobbed 
at  apex;  seeds  15  mm.  long,  their  wings  8-12  mm. 
high. 

Dry,  gravelly  slopes  in  the  Upper  Sonoran  Zone;  west- 
ern slopes  of  the  Wasatch  Mountains.  Utah,  to  the  eastern 
slopes  of  the  southern  Sierra  Nevada,  California,  southward 
on  the  desert  slopes  to  northern  Lower  California  and 
northern  Arizona,  usually  forming  a  belt  just  above  tl:e 
Jiinijier  belt.  The  seeds  are  extensively  gathered  by  the 
Indians  for  food.     Type  locality:    not  indicated. 
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9.  Pinus  torreyana  Parry.    Torrey  Pine.     Fig-.  120. 


Pinus  torreyana   Parry,    Bot.    Mex.    Bound.    210.    pi.    5S,    59.      1859. 
/  iiiiis  lophosperma   Lindl.   Gard.  Chron.   1860:   46.      1860. 


A  small  tree,  10-20  m.  high,  with  a  branched 
trunk,  4-7  dm.  in  diameter,  and  broad,  open  crown; 
bark  20-35  mm.  thick,  red-brown,  irregularly 
divided  into  broad  flat  ridges.  Leaves  in  fives,  20- 
30  cm.  long,  dark  dull  green  on  the  back,  marked 
on  all  surfaces  with  many  rows  of  stomata,  per- 
sistent for  3  or  4  years ;  staminate  flowers, 
cylindric,  25-35  mm.  long ;  cones  on  elongated 
stout  stalks,  broadly  ovoid,  10-15  cm.  long,  chest- 
nut brown,  shining,  their  scales  thickened  at  the 
apex  into  a  low  pyramidal  knob,  armed  with  a 
minute  prickle ;  seeds  oval,  20-25  mm.  long,  with 
a  hard  and  thick  shell ;  wings  nearly  surrounding 
the  seeds,  about   1   cm.  high. 

The  rarest  and  most  restricted  in  its  distribution  of  all 
the  American  pines.  Found  in  two  small  colonies  in  the 
Upper  Sonoran  Zone,  one  on  the  eastern  end  of  Santa 
Rosa  Island,  off  the  coast  of  southern  California,  the  other 
on  the  mainland  near  Del  Mar,  San  Diego  County.  Type 
locality:   Soledad  Caiion,   San   Diego  County,  California. 


10.    Pinus  ponderosa  Dougl.    Western  Yellow  Pine.    Fig.  121. 

Finns    ponderosa    Dough;    Lavvson,    Agric.    Man.    354.  1836. 

Pinus  benthamiana  Hartweg,  Journ.  Hort.   Soc.    Lend.  2:   189.      1847. 

Pinus  beardsleyi  Murr.   Edinb.  New  Phil.  Journ.   IT.   1:  286.  pi.  6.      1855. 

Pinus    craigana    Murr.    Edinb.    New    Phil.    Journ.    II.  I:   288.  pi.  7.      1855. 

A  forest  tree,  attaining  an  age  of  from  300 
to  500  years,  often  50-75  m.  high  and  15-25 
din.  in  diameter;  branches  short,  generally 
turned  upward  at  the  ends  and  forming  a 
regular  spire-like  crown,  or  in  open  forests 
in  dry  situations,  often  flat-topped ;  branch-  A ; 
lets  orange-colored,  becoming  dark  in  age,  not 
glaucous ;  bark  on  old  trees  often  7-10  cm. 
thick,  separated  into  large  russet-red  plates, 
usually  several  inches  wide,  covered  with  small 
concave  scales.  Leaves  in  threes,  bright  yellow- 
green,  forming  dense  brush-like  tufts  at  the 
ends  of  the  naked  branches,  persistent  for 
about  3  years,  12-25  cm.  long,  stomatiferous  on 
all  three  sides ;  staminate  flowers  in  short 
crowded  clusters,  cylindric,  2-3  cm.  long ;  cones 
subterminal.  horizontal  or  somewhat  deflexed, 
short-stalked,  oval,  7-15  cm.  long,  reddish 
brown,  shedding  the  seeds  the  second  year,  and 
soon    falling,   their   scales   thin,   light,   narrow, 

thickened  at  the  apex  and  armed  with  slender  prickles ;  seeds  ovate,  acute,  6-7  mm.  long,  with 
a  thin  dark  purple  more  or  less  mottled  shell;  wings  broadest  below  the  middle,  oblique  at 
apex,  25-35  mm.  long. 

The  most  characteristic  tree  of  the  Arid  Transition  Zone,  forming  open  park-like  forests;  British  Columbia 
to  Idaho,  south  through  the  Pacific  States  and  western  Nevada  to  northern  Lower  California.  Replaced  in 
the  Rocky  Mountain  region  by  the  variety  scopulorum  Engelm.  Wood  hard,  strong,  of  great  commercial 
value.     Type  locality:   Spokane  River,  Washington. 


PINE  FAMILY 


57 


11.  Pinus  Jeffrey!  Murr.    Jeffrey  or  Black  Pine.     Fig.  122. 


Piinis    ji'fficvi    Murr.     Rep.    Bot.    Exped.    Oreg.    2. 

pi.  1.      1853. 
Pimis  deflcxa  Torr.   Bot.   Me.x.   Bound.   209.     1859. 
Pinits  ponderosa  jeffrexi  Vasey,    Rep.   U.   S.   Dept. 

Agric.    179.      1875. 

A  forest  tree,  30-60  m.  high,  and  12-18 
dm.  in  diameter,  branchlets  glaucous ;  bark 
on  old  trees  reddish-brown,  divided  into 
large,  irregular  plates.  Leaves  in  threes, 
12-25  cm.  long,  persisting  for  5-9  years, 
forming  dense  foliage,  usually  dull  blue- 
green,  especially  on  young  trees  ;  staminate 
flowers,  20-35  mm.  long ;  cones  subterminal, 
horizontal,  short-stalked,  broadly  oval, 
15-30  cm.  long,  becoming  light  russet- 
brown  after  opening,  their  scales  about  20 
cm.  wide,  thickened  at  apex  and  armed  by 
a  slender  prickle,  arising  from  a  low 
slightly  depressed  umbo ;  seeds  about  12 
mm.  long. 

Coniferous  forests  in  the  Upper  Arid  Transi- 
tion and  Canadian  Zones;  Siskiyou  Mountains, 
southern  Oregon  southward  through  the  Sierra 
Nevada  and  the  mountains  of  southern  California 
to  San  Pedro  Martir  Mountain,  Lower  California, 
usually  growing  at  higher  altitudes  than  the  West- 
ern Yellow  Pine,  associated  with  the  Red  Fir. 
Pure  forests  of  typical  trees  readily  distinguishable 
from  P.  ponderosa  are  often  encountered  in  the 
Sierra  Nevada,  but  in  some  localities  the  two 
species  seem  to  intergrade.  The  two  are  best  dis- 
tinguished by  the  size  of  the  cones,  the  color  of 
the  leaves  and  by  the  branchlets  being  glaucous  or 

not   glaucous.     The   odor    of   the   two    is   also    different,    and    many    woodsmen    can 
by   that    alone.      Wood    similar    to    the    preceding    species.      Type    locality:    Shasta 


readily 
Valley, 


dist 
Call 


inguish    them 
fornia. 


12.  Pinus  radiata  Don. 
jVIonterey  Pine.     Fig.  123. 

Pinus  radiata  D.  Don,  Trans.  Linn.  Soc.  17:  441. 
Pinus  tuherculata  D.  Don,  Trans.  Linn.  Soc.  17:  411. 
Pinus  insignis  Loud.  Arb.  Brit.  4:  2265.  /.  2170-2172. 
Pinus  calif ornica  Hook.   &  Arn.   Bot.   Beechey   393. 


1836. 
1836. 
1838. 
1841. 


A  tree  20-30  m.  high,  with  a  trunk  3-10  dm. 
in  diameter,  and  a  symmetrical  pyramidal  crown 
or,  in  age,  becoming  flat-topped ;  bark  blackish 
brown,  divided  into  narrow  ridges.  Leaves  in 
threes  or  rarely  twos,  bright,  glossy  green,  8-15 
cm.  long,  slender,  persisting  for  3  years;  stami- 
nate flowers,  12  mm.  long,  yellow ;  cones  remain- 
ing closed  and  persistent  on  the  trees  for  many 
years,  short-stalked,  deflexed,  7-14  cm.  long,  light 
brown  and  shining,  ovoid,  bluntly  pointed,  strik- 
ingly unsymmetrical,  the  lower  scales  on  the  out- 
side much  thickened  into  smooth  mammillate 
knobs  at  apex  and  armed  by  slender  prickles 
that  usually  weather  off;  seeds  black,  roughened, 
6-7  mm.  long;  wings  brown  with  longitudinal 
stripes,    12-18   mm.   long. 


A  maritime  species  of  central  California,  occurring  between  Pescadero  and  Santa  Cruz,  on  the 
Monterey  Peninsula  and  at  San  Simeon  Bay.  The  largest  area  is  at  Monterey,  where  it  forms  an 
extensive  forest,  extending  inland  6  or  7  miles  and  southw-ard  along  the  coast  about  20  miles.  Wood 
iight,  soft,  weak,  and  of  little  commercial  value.      Type  locality:   Monterey,  California. 

Pinus  radiata  binata  (S.  Wats.)  Lemmon.  West-Am.  Cone-Bearer.  42.  1895.  This  is  an  insular 
variety  occurring  on  Santa  Rosa  Island  off  the  coast  of  southern  California,  and  on  Guadaloupe  Island  off 
the  coast  of  Lower  California.  It  is  distinguished  by  the  stouter  leaves,  in  clusters  of  two,  and  by  the 
deflexed  scale  tips  in  the  ovulate  flowers. 
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13.  Pinus  attenuata  Lemmoii.    Knob-cone  Pine.    Fiof.  124. 


Piiiiis  tuberciilata  Gord.  Journ.  Hort.  Soc.  Lond.  4:  218.      1849,  not 
Don.      1836. 

Pinus  calif ornica  Hartw.  Journ.  Ilort.  Soc.  Lond.  2:  189.     1847,  not 
Hook.   &  Arn.      1841. 

Pinus  attenuata  Lemmon,  Gard.   &  Forest   5:  65.      1892. 

A  small  tree,  usually  8-15  m.  high  or  occasionally 
up  to  30  m.  high,  with  a  trunk  30-60  cm.  in  diameter,  in 
age  forming  a  straggling  crown  with  sparse  foliage, 
bark  on  old  trunks  6-12  mm.  thick,  shallowly  divided 
into  low  ridges  and  broken  into  loose  scales.  Leaves 
in  threes,  slender,  stiff,  pale  yellowish  green,  marked  on 
all  sides  by  stomata,  8-17  cm.  long,  persisting  for  4  or 
5  years;  staminate  flowers,  12  mm.  long;  cones  short- 
stalked,  often  clustered  in  whorls,  remaining  closed  and 
persistent  on  the  branches  for  many  years,  light  brown, 
narrowly  ovoid,  unsymmetrical,  the  scales  on  the  outer 
side  enlarged  into  prominent  tranversely  flattened  knobs, 
armed  with  thick  flattened  incurved  prickles;  seeds 
nearly  oval,  6  mm.  long;   wings  narrow,  35  mm.  long. 


Dry,  gravelly  mountain  slopes  at  low  altitudes,  in  the  Upper  Sonoran  and  Transition  Zones;  extend- 
ing from  the  Mackenzie  River,  Oregon,  southward  through  the  Coast-  Ranges  and  the  Sierra  Nevada  to 
the  San  Bernardino  Mountains,  southern  California.  The  persistence  of  the  cones  has  long  attracted 
attention  to  this  tree.  They  remain  unopened  for  30  years  or  more  and  often  may  be  seen  scattered 
along  the  trunks  half  buried  in  the  bark.  They  seem  never  to  open  until  the  tree  or  branch  dies. 
The  species  is  therefore  well  adapted  to  fire  conditions.  Cones  that  have  been  accumulating  for  years 
open  and  discharge  their  seeds  after  a  fire,  so  that  a  new  forest  is  assured.  Type  locality :  Santa  Cruz 
Mountains,     California. 


14.    Pinus  sabiniana  Dougl.     Digger  Pine.     Fig.  125. 


Pinus  sabiniana  Dougl.  Trans.  Linn.  Soc.   16:  747.      1833. 

A  tree  12-18  m.,  or  occasionally  twice  as  high, 
with  a  trunk  10-12  dm.  in  diameter,  divided  5-6  m. 
above  the  ground  into  several  large  secondary 
trunks  and  forming  an  open  crown  with  scattering 
branches  and  sparse  foliage ;  bark  20-35  mm.  thick, 
divided  into  low,  broad  ridges,  covered  by  large v\^ 
brown  scales.  Leaves  drooping,  20-30  cm.  long,  \  \ 
stout,  gray-green,  marked  on  all  sides  by  numerous  ^^-^z  "^ 
bands  of  stomata,  persisting  for  3  or  4  years; 
staminate  flowers  cylindric,  3-4  cm.  long,  cones 
long-stalked,  deflexed,  broadly  ovoid  or  sub-globose 
when  open,  15-25  cm.  long,  chocolate  brown,  matur- 
ing the  seeds  the  second  year  and  slowly  shedding 
them  for  several  months,  remaining  on  the  trees  for 
several  years ;  cone-scales  ending  in  stout,  flattened, 
spur-like  projections  25  mm.  long,  those  above  the 
middle  incurved,  the  lower  recurved ;  seeds  rounded 
below,  slightly  compressed  toward  the  apex,  2  cm. 
long,  with  a  thick,  hard,  blackish  brown  shell ;  wing 
encircling  the  seed,  about  8  mm.  high  at  apex. 

A  characteristic  tree  of  the  Upper  Sonoran  Zone  in  the  foothills  surrounding  the  great  valley  of 
central  California,  extenditig  from  the  head  of  Sacramento  Valley  to  the  Sierra  Liebre,  Los  Angeles 
County.  Wood  hard,  coarse-grained,  of  little  coinmercial  value.  The  seeds  are  an  important  article  of 
food  of  the  California  Indians,  hence  its  name.     Type  locality:    ])robably   near  San  Juan,  California. 
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Fig.  126. 


15.  Pinus  coulteri  D.  Don.    Coulter  or  Big  Cone  Pine. 

Piinis  coulteri  D.  Don,  Trans.  Linn.  .Soc.   17:  440.      1837. 

Pinus  macrocarf^a   Lindl.   Bot.   Reg.    26:   misc.   61.      1840. 

Pinus    coulteri    diabloensis   Lemmon,    Bull.    Sierra    Club 
4:   130.      1902. 

Tree  15-25  m.  high  with  a  trunk  4-12  dm. 
in  diameter  and  a  broadly  pyramidal  or  un- 
symmetrical  crown,  branchlets  stout,  densely 
clothed  with  large  bunches  of  leaves,  very 
rough ;  bark  blackish  brown,  deeply  divided 
into  wide  ridges  roughly  clothed  with  scales, 
35-50  mm.  thick.  Leaves  not  drooping,  15-30 
cm.  long,  stout,  deep  blue-green,  marked  by 
many  bands  of  stomata  on  all  sides,  persisting 
for  3  or  4  years ;  staminate  flowers,  cylindric, 
25  mm.  long ;  cones  long-ovate,  25-30  cm.  long, 
about  half  as  broad  when  open,  bufif  color, 
shedding  the  seeds  during  the  fall  and  winter 
of  the  second  year,  persisting  on  the  trees  for 
5  or  6  years ;  cone-scales  ending  in  stout,  in- 
curved, flattened,  spur-like  projections,  often 
over  25  mm.  long;  seeds  blackish  brown.  12-18  mm.  long;  wings  red-brown,  25-30  mm.  long. 

Inner  coast  ranges  of  California  from  Mt.  Diablo  southward  through  the  mountains  of  southern  Cali- 
fornia to  San  Pedro  Martir  Mountain,  Lower  California.  Wood  soft,  coarse-grained,  suitable  for  second- 
class   lumber.     Type   locality:    Santa    Lucia   Mountains,    California. 

16.  Pinus  contorta  Loud. 
Lodge-pole  or  Tamarack  Pine.     Fig.  127. 

Finns  contorta  Loud.   Arb.    Brit.   4:  2292.  /.  2210,  2211.      1838. 

Pinus  boursieri  Carr.   Rev.   Hort.    1854:   225.      1854. 

5>    Pinus  bolanderi  Pari.   DC.    Prod.   16-:  379.    1869. 

..     Pinus  contorta  bolanderi  Vasey,  Rep.  U.   S.   Dept.   Agric.   18: 
^  177.      1875. 

Pinus   contorta   hendersoni   Lemmon,   West-Am.    Cone-Bearers 
30.      1895. 


Pinus  tenuis  Lemmon,  Erythea  6:  77.      1898. 

A  low,  scrubby,  maritime  tree,  seldom  over  10  m. 
high,  with  a  short  trunk  rarely  over  4-5  dm.  in 
diameter,  and  thick  branches  forming  a  round- 
topped,  often  picturesque  crown ;  bark  dark,  about 
25  mm.  thick,  becoming  rough  and  ridged,  clothed 
with  closely  appressed  scales ;  wood  light,  hard,  light 
red-brown,  coarse-grained.  Leaves  in  twos,  usually 
slender,  dark  green,  3-5  cm.  long,  densely  clothing 
the  branches  and  persisting  for  2  or  3  or  rarely  more  years ;  staminate  flowers.  8  mm.  long, 
orange  red;  cones  ovoid  and  somewhat  oblique,  3-5  cm.  long,  chestnut  brown  and  shining, 
opening  at  maturity  and  soon  falling  or  persisting  for  many  years;  cone-scales  thin,  con- 
cave, armed  with  long  slender  prickles;  seeds  4  mm.  long;  wings  8-12  mm.  long. 

A  maritime  species  extending  from  Alaska  southward  along  the  coast  to  Albion  River,  Mendocino 
County,  California.  Throughout  the  greater  part  of  the  range  this  maritime  form  remains  typical,  but 
m  western  Oregon,  where  their  ranges  converge,  intergradation  between  it  and  the  variety  seems 
complete.  Type  locality:  m  northwest  America,  in  swampy  ground  near  the  sea  coast,  and  abundantly  near 
Cape    Disappointment    and    Cape    Lookout. 

Pinus  contorta   murrayana    (Balf.)    Engelm.   in    S.    W'ats.    Bot.    Calif.   2:    126.      1880.      {Pinus  inurravana 

if-      1      P'   Bot.   Oreg.    Exped.   2.    />/.  3,  62.     1853.)     Differs   from  the  coastal    form   mainly  in   the   exceedingly 

thin    bark,   which   is   rarely    more    than    5-6    mm.    thick,    neither    ridge    nor    furrowed,    but    covered    by    loosely 

appressed   scales.     A    straight-trunked    tree,   where    not   wind-swept,    usually    20-25    m.    or    occasionally    50    m. 

nigh,  with  a  trunk  6-10  dm.  or  rarely  15-18  dm.  in  diameter;  branches  slender,  forming  a  long  narrow  crown. 

Usually  on  the  borders  of  mountain  lakes  and  meadows,  in  the  Canadian  Zone;  Valley  of  the  Yukon 
Kiver  and  the  interior  plateau  region  of  British  Columbia  eastward  to  the  eastern  slopes  of  the  Rocky 
Mountains,  southward  to  southern  Colorado  and  along  the  high  mountains  of  the  Pacific  Coast  to  San  Pedro 
Martir  Mountain,  Lower  California.  Forms  great  forests  in  the  Columbia  Basin,  Montana,  and  northern 
\\  yoming  In  the  Sierra  Nevada  a  subalpine  species,  and  especially  well  developed  on  the  borders  of  moun- 
tain  meadows.     Type  locality:   on  the  Siskiyou  Mountains. 
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17.  Pinus  muricata  D.  Don. 


Prickle-cone  or  Bishop's  Pine. 


Fig.  128. 


Pinus  muricata  D.  Don,  Trans.  Linn.  Soc.   17:  441.      1837. 
Pinus  edgariana  Hartw.  Journ.  Hort.  Soc.  Lond.  3:  217.      1848. 

A  small  tree  12-25  m.  high  with  a  trunk  3-10  dm. 
in  diameter  and  a  round-topped,  compact  crown ; 
bark  of  old  trunks  10-15  cm.  thick,  deeply  divided  into 
narrow  rounded  ridges.  Leaves  in  twos,  dark  yellow- 
green,  stout,  stiff,  in  dense  tufts  at  the  ends  of  the 
branches,  persisting  2  or  3  years ;  staminate  flowers, 
8  mm.  long;  cones  lateral,  usually  clustered  in  whorls, 
sessile,  deflexed,  5-7  cm.  long,  light  chestnut  brown, 
unsymmetrical  by  the  much  enlarged  outer  scales 
which  are  prolonged  into  prominent  knobs  armed 
with  a  stout  elongated  spine,  remaining  closed  for 
many  years,  and  rarely  if  ever  falling  from  live 
trees ;  seeds  6  mm.  long,  subtriangular  with  a  thin 
roughened  black  shell ;  wings  narrow,  nearly  25  mm. 
long. 

A  maritime  species  of  the  Transition  and  Upper  Sonoran  Zones;  most  abundant  and  best  developed 
along  the  coast  from  Inglenook,  Mendocino  County,  to  Point  Reyes,  California,  forming  an  almost  con- 
tinuous belt.  Southward,  occurring  in  small,  widely  separated  groves.  Point  Pinos  Kidge  near  Monterey, 
Pecho  Mountains,  San  Luis  Obispo  County,  and  Santa  Cruz  Island;  reappearing  again  in  a  modified  form 
(var.  anthonyi  Lemmon)  between  Ensenada  and  San  Quentin,  Lower  California,  and  on  Cedros  Island. 
Wood  light  and  soft,  occasionally  cut  for  lumber.  Type  locality:  near  San  Luis  Obispo,  California,  "at  an 
elevation  of  3000  feet." 

2.    LARIX   [Tourn.]   Adans.  Fam.  PI.  2:  480.     1763. 

Tall,  pyramidal  trees,  with  slender,  remote,  horizontal  or  pendulous  branches,  thick 
furrowed  or  scaly  bark  and  heavy  wood.  Branchlets  slender  and  often  pendulous,  covered 
with  short,  stout,  spur-like  lateral  twigs.  Buds  small,  nearly  globose,  covered  with  broad 
scales.  Leaves  deciduous,  awl-shaped,  triangular  or  sometimes  4-sided,  spirally  arranged 
and  remote  on  leading  shoots,  densely  crowded  on  the  lateral  spur-like  twigs.  Flowers 
solitary  and  terminal,  the  staminate  appearing  before  the  leaves,  pale  yellow,  globose  to 
oblong,  sessile  or  stalked,  the  pistillate  appearing  with  the  leaves,  their  scales  orbicular, 
subtended  by  longer  mucronate  bracts.  Fruit  a  woody  cone  with  slightly  thickened  con- 
cave scales,  shorter  or  longer  than  the  bracts.  Seeds  nearly  triangular,  rounded  on  the 
sides,  crustaceous  and  light  brown,  shorter  than  the  wings;  cotyledons  6.  [Name  ancient, 
probably   Celtic] 

Ten  species  confined  to  the  subarctic  and  cooler  parts  of  the  north  temperate  zone.  Besides  the  follow- 
ing there  are  two  other  species  in  North  America,  Larix  alaskensis  Wight  in  Alaska,  and  Larix  laricina 
(Du  Roi)  Koch,  extending  from  the  northern  Atlantic  coast  to  the  Northwest  Territory.  Type  species, 
Larix  larix  (L.)   Karst. 

Leaves  triangular;  young  twigs  pubescent,  becoming  smooth.  1.  L.    occidentalis. 

Leaves  4-sided;  twigs  tomentose.  2.   L.    lyallii. 


1.  Larix  occidentalis  Nutt.      Western  Larch  or  Tamarack.    Fig.  129. 

Larix  occidentals  Nutt.  N.  Am.  Sylva  3:   143.  pi.  120.      1849. 
Pinus  nuttallii  Pari.  DC.  Prod.  16=:   412.      1868. 

Attaining  a  maximum  height  of  80  m.  and  a 
diameter  of  2-2.5  m.,  with  a  short,  narrow, 
open  crown  and  short  branches  with  a  sparse 
foliage,  or  sometimes  with  a  large  crown  and 
long,  drooping  branches ;  branchlets  pubescent, 
usually  soon  glabrous ;  bark  dark  colored, 
divided  into  large  irregularly  scaly  plates  at  the 
base  of  old  trunks,  10-15  cm.  thick.  Leaves 
25-50  mm.  long,  flatly  triangular,  distinctly 
keeled  on  tlie  inner  surface,  14-30  in  a  cluster ; 
cones  oblong,  25-35  mm.  long,  short-stalked ; 
scales  many,  nearly  'utire,  sometimes  with 
reflexed  margins  when  open,  nearly  orbicular, 
little  broader  than  long;  bracts  much  longer 
than  the  scales,  abruptly  contracted  into  the 
mucronate  tip ;  seeds  6  mm.  long,  pale  brown. 

Mountain  slopes,  Canadian  Zone;  British  Columbia 
and  Montana,  southward  to  the  Blue  Mountains  and 
the  Cascade  Mountains,  mainly  on  the  eastern  slope  as 
far  south  as  Sciuaw  Creek.  Oregon.  Wood  heavy,  hard 
and  strong,  reddish  with  nearly  white  sapwood,  very  durable  in  soil  and  largely  used  for  ties,  poles  anil 
posts.     Type  locality:    "in  the  coves  of  the  Rocky  Mountains  on  the  western  slope  toward  the  Oregon." 
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l.arix   lyallii   Pari. 
259.      1863. 

Finns  Ivallii  Pari. 


2.  Larix  lyallii  Pari.     Alpine  Larch 

Enuni.    Sem.    Hort.    Reg.    Mur.    Flor 
in  DC.   Prod.    16'-:  412.     1868. 


Fig. 


130. 


A  small  tree  15-25  m.  high  and  5-6  dm.  or 
rarely  12  dm.  in  diameter,  with  long,  irregular 
branches.,  forming  an  unsymmetrical  crown ; 
young  branchlets  densely  covered  with  a  fine 
white  tomentum  until  the  second  year ;  bark 
rarely  over  2  cm.  thick,  indistinctly  furrowed, 
covered  with  loose,  reddish  brown  or  purplish 
scales.  Leaves  4-angled,  short-pointed,  stiff, 
25-35  mm.  long,  pale  blue-green ;  cones  ovate, 
acutish.  nearh-  sessile  or  on  slender  stalks ; 
scales  fringed  and  covered  with  matted  hairs 
on  the  lower  surface  ;  bracts  much  longer  than 
the  scales,  long-pointed;  seeds  3  mm.  long. 

An  alpine  tree  often  growing  at  timber  line,  Hud- 
sonian  Zone:  ranging  from  the  Continental  Divide,  in 
western  Alberta,  to  the  Cascade  Mountains  and  south- 
ward to  northern  Montana;  Nez  Perces  Pass,  Idaho, 
and  Mt.  Hood,  Oregon.  Wood  heavy,  hard  and  strong, 
reddish-brown.  Trees  5  dm.  in  diameter  have  been 
found  to  be  450-500  years  old.  Type  locality:  "Cascade 
Mountains  et  Galton  Ranges  Rocky  Mountains  latitudinis  49  ad  2100  et 


2300  m 


3.    PICEA  Link,  Abh.  Akad.  Berlin.  1827:  179.     1827-30. 

Tall    forest   trees   with   tapering   trunks,   pyramidal   crowns,   slender,    whorled   branches, 

thin  scaly  bark  and  light-colored  wood,   containing  numerous  resin   ducts.     Leaves   spirally 

arranged,  extending  from  all  sides  of  the  branchlets  or  sometimes  appearing  2-ranked  by  the 

twisting  of  those  on  the  lower  side,  persisting  for  7-10  years,  linear  and  entire,  jointed  at 

the  base  to  a  prominent  persistent  woody  base,  4-sided  and   stomatiferous   on  all   sides,  or 

fiattenned  and  stomatiferous  only  on   the  upper  side  or  only  on  the  lower  side.     Flowers 

terminal  or  in  the  axils  of  the  leaves,  the  staminate  composed  of  numerous  spirally  arranged 

anthers   opening   lengthwise,   surrounded   at   base  by  the   bud-scales,   the  ovulate   ovate   to 

cylindrical,  with  numerous  round  or  pointed  scales  in  the  axils  of  accrescent  bracts.    Cones 

maturing  the   first   autumn,   pendent,   ovoid   to   oblong-cylindric,   usually   scattered   over   the 

upper  half  of   the  tree ;   scales  thin,  much  longer  than  the  bracts,   persistent  on   the  axis 

of   the   cone.     Seeds   without   resin   ducts,   much   shorter   than   the   wings;    cotyledons  4-15. 

[Xame  ancient.] 

About   18  species  of  the  north  temperate  zone.     Besides  the  following,  four   other  species   occur  in  North 
America.     Type  species,  Picea  abies  (L.)    Karst. 

Leaves  4-sided,  with  stomata  on  all  4  sides.  ,  1.  P.    engehnanni. 

Leaves  flattened,'  usually  with  stomata  only  on  the  upper  side. 

Branchlets  pubescent;  cone-scales  entire. 

Branchlets  glabrous;  cone-scales  finely  dentate  above  the  middle. 


2.  P.    breweriana. 

3.  P.   sHcheiisis. 


1.  Picea  engelmanni  (Parry) 
Eneelm. 


Fig.  131. 


Engelmann's  Spruce. 

Picea    engelmanni    Parry;    Engelm.    Trans.    St. 

Louis  Acad.  2:  212.      1863. 
Piniis  commiitata  Pari,   in   DC.    Prod.   16=:    417. 

1868. 
Picea   Columbiana  Lemmon,  Card.   &  Forest   10: 
183.     1897. 

A  forest  tree  attaining  a  maximum 
height  of  50  m.  with  a  trunk  1-1.5  m.  in 
diameter,  branches  spreading  in  regular 
whorls,  forming  a  narrow,  compact, 
pyramidal  crown,  branchlets  slender, 
pubescent  for  3-4  years ;  bark  broken 
into  large,  loose  scales,  brownish  gray. 
Leaves  ill-scented,  25-30  mm.  long,  soft 
and  flexible,  with  acute,  callous  tips, 
slender  and  straight  or  incurved,  with 
3-5  rows  of  stomata  on  each  side, 
glaucous  when  young,  becoming  dark 
purple;  cones  sessile  or  short-stalked, 
about  5  cm.  long,  oblong-cylindric,  light 
chestnut-brown  and  shining,  deciduous 
in  the  winter  after  the  seeds  have 
fallen;  scales  thin  and  flexible,  broadest 
near    the    middle,    gradually    narrowed 
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above  into  the  truncate  or  acute  apex, 
seeds  nearly  black,  3  mm.  long.  Wood 
used  for  general  carpentry. 

Mountain  slopes  of  the  Canadian  Zone; 
to  Arizona,  and  on  the  eastern  slopes  of 
Mountains. 


wedge-shaped  below,  erose-dentate  to  nearly  entire; 
weak,  light,  soft,  and  close-grained,  yellowish  white; 

British    Columbia    southward    through    the    Rocky    Mountains 
the    Cascade    Mountains    to    Oregon.       Type    locality:     Rocky 

2.  Picea  breweriana  S.  Wats. 
Brewer's  or  Weeping  Spruce.     Fig.  132. 

Picea  breweriana  S.  Wats.  Proc.  Am.  Acad.  20:  378.      1885. 

A  graceful  tree,  attaining  a  maximum  height  of 
35  m.  with  a  trunk  1  m.  in  diameter,  the  lower 
Ijranches  horizontal  and  bearing  long,  slender,  pen- 
dulous branchlets,  often  2-2.5  m.  long  and  rarely 
1  cm.  thick ;  branchlets  finely  pubescent  until  the 
third  year;  bark  15-20  mm.  tliick,  reddish  brown, 
broken  into  long,  thin,  appressed  scales.  Leaves 
spreading  from  all  sides  of  the  branchlets,  20-25 
mm.  long,  obtuse,  rounded,  dark  green  and  shining 
on  the  lower  surface,  flattened  and  marked  by 
prominent  bands  of  stomata  on  each  side  of  the 
midrib  on  the  upper  surface ;  staminate  flowers 
dark  purple ;  cones  on  slender  stalks,  oblong,  7-10 
cm.  long;  scales  broadly  ovate,  thin  and  flat,  rounded 
at  the  apex  with  smooth  entire  margin ;  bracts  ob- 
long, acute,  about  one-fourth  as  long  as  the  scales; 
seeds  3   mm.  long,   dark  brown. 

The  rarest  American  spruce,  occurring  only  in  the  forests 
of  southwestern  Oregon  and  adjacent  California,  Canadian 
Zone.  Most  abundant  on  the  Siskiyou  Mountains,  but  also 
found  on  the  Oregon  Coast  Ranges  at  the  head  of  Illinois 
River,  and  in  the  Klamath  and  Trinity  Mountains,  California. 
Type  locality:  summit  of  the  Siskiyou  Mountains  on  Happy 
Camp  Trail. 


3.  Picea  sitchensis  (Bong.)   Carr.       Sitka  Spruce.     Fig.  1 

Finns  sitchensis  Bong.  Veg.   Sitcha  46.      1832. 

Abies  trigana  Raf.   Atlant.  Journ.   119.      1832. 

Abies  falcata  Raf.   Atlant.  Journ.   120.      1832. 

Abies  menziesii  Lindl.    in   Penny   Cyclop.    1:   32.      1833. 

Picea  tnensiesii  Carr.  Trait.   Conif.   237.      1855. 

A  forest  tree,  often  35  m.  in  height,  with  a  trunk 
10-14  dm.  in  diameter,  or  attaining  a  maximum  of 
70  m.  in  height  with  a  trunk  5  m.  in  diameter; 
branches  horizontal,  forming  an  open  pyramidal 
crown;  branchlets  glabrous;  bark  about  15  mm. 
thick,  divided  into  thin,  loose,  dark  red-brown 
scales.  Leaves  15-25  mm.  long,  spreading  from  all 
sides  of  the  branchlets,  acute  or  acuminate  at  apex, 
with  long  callous  tips,  rounded  and  green  on  the 
lower  surface,  flattened  and  whitened  above  by  two 
broad  bands  of  stomata ;  staminate  flowers  dark 
red ;  cones  narrowly  oblong-oval  6-10  cm.  long, 
yellow  to  red-brown,  their  scales  oblong,  rounded 
at  the  apex,  thin  and  stiff,  denticulate  above  the 
middle;  bracts  half  as  long  as  the  scales,  lanceo- 
late and  finely  toothed ;  seeds  pale  reddish  brown, 
full  and  rounded,  about  3  mm.  long,  with  narrow 
oblong   wings,   8-12  mm.   long. 

Moist,  often  swampy,  situations,  especially  in  sandy  soil, 
Humid  Transition  and  Canadian  Zones;  extending  along  the 
coast  from  Kodiak  Island,  Alaska,  to  Mendocino  County, 
California.  Wood  light  brown  with  thick  whitish  sapwood, 
light,  soft,  and  weak;   used  for  aeroplanes  and  shipbuilding.     Type  locality:   Sitka, 


00. 


Alaska. 


4.  TSUGA  Carr.  Trait.  Conif.  185.  1855. 
Forest  trees  with  a  pyramidal  crown,  nodding  leading  shoot  and  slender  horizontal 
branches.  Leaves  flat  or  angled,  usually  appearing  2-ranked  by  a  twist  of  the  petiole, 
abruptly  narrowed  to  short  petioles,  on  persistent  and  eventually  woody  bases,  emargmate 
to  acute  at  the  apex,  stomatiferous  on  the  lower  surface  or,  in  one  species,  leaves  spreadmg 
from  all  sides  and  stomatiferous  on  both  surfaces.  Flowers  solitary,  the  stammate  axillary 
on  twigs  of  the  previous  year,  globose,  bearing  many  small  subglobose  anthejs ;  the  ovu- 
late terminal,  erect,  their  scales  rounded,  shorter  or  longer  than  the  bracts.  Cones  usually 
pendulous,  oval  to  nearly  cylindric,  their  scales  rounded  to  ovate,  thin,  entire,  much  longer 
than  the  minute  bracts,  persistent.  Seeds  nearly  surrounded  by  their  wings,  compressed, 
with  resin  ducts;   cotyledons  3-6.     [Name  Japanese.] 
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Eight    species    confined    to    the    cooler    parts    of    temperate    Noith    America    and    Asia;    four    are    North 
American.     Type  species,   Tstiga  sieboldi  Carr. 

Leaves  flat,  grooved  on  the  upper  surface,  stomatiferous  on  the  lower  surface,  rounded  at  apex. 

1.  T.   heterophylla. 
Leaves  convex  or  keeled  on  the  upper  surface,  stomatiferous  on  both  surfaces,  abruptly  pointed  at  apex. 

2.  T.   mertensiana. 

1.  Tsuga  heterophylla  (Raf.)   Sarg. 
\\  esteni  Hemlock.     Fig".  134. 

Abies  heterophxlla  Raf.  Atlant.   Journ   1:    119.      1832. 
Abies  bridgesii  Kell.  Proc.  Calif.  Acad.  2:  8.      1863. 
Abies  albertiana  Murr.  Proc.  Hort.  Soc.   Edinb.  3:   149.     1863. 
Tsuga  heterophylla  Sarg.   Sylva  N.  Am.   12:   7Z.      1898. 

A  forest  tree  often  60-70  m.  high,  with  a  narrow 
pyramidal  crown  and  a  trunk  2-3  m.  in  diameter; 
branchlets  pale  yellow-brown,  pubescent ;  bark  on 
old  trees  25-40  mm.  thick,  deeply  divided  into  broad, 
flat  ridges.  Leaves  2-ranked,  flat,  6-20  mm.  long, 
rounded  at  the  apex,  distinctly  grooved,  dark  green 
and  shining  on  the  upper  surface,  marked  on  the 
lower  surface  by  two  broad  bands  of  7-9  rows  of 
stomata ;  staminate  flowers  yellow ;  cones  sessile, 
oblong-oval,  20-25  mm.  long ;  scales  puberulent. 
longer  than  broad ;  bracts  one-fourth  the  length 
of  the  scales,  abruptly  rounded  at  the  apex  and 
aljruptly  contracted  at  the  base ;  seeds  3  mm.  long, 
their  wings  two  or  three  times  as  long. 

Humid  Transition  and  Canadian  Zones;  southern  Alaska 
southward  along  the  coast  to  Mendocino  County,  California, 
and  eastward  through  southern  British  Columbia  and  Wash- 
ington to  the  western  slopes  of  the  Bitterroot  Mountains,  Idaho,  and  to  the  western  slope  of  the 
Cascade  Mountains  in  Oregon.  Wood  pale  yellow-brown,  with  thin,  nearly  white  sapwood,  light,  hard, 
and  tough;  the  strongest'  and  most  durable  hemlock,  and  largely  used  for  building  purposes.  The  bark  is 
the  principal   source  for  tanning  in   the   Northwest.     Type   locality:     mouth   of  the   Columbia   River,    Oregon. 


2.  Tsuga  mertensiana  (Bong.)  Sarg. 


Mountain  Hemlock. 


Fig.  135. 


Pinus  mertensiana   Bong.   Veg.  Sitcha   54.     1832. 

Abies  pattoniana  Murr.  Rep.  Bot.   Exped.  Oreg.  1.    pi.  4, 

f.   2.      1853. 
Abies  hookeriana  Murr.   Edinb.   New   Phil.   Journ   IL    1: 

289.     pi.  9,  f.  11.  17.      1855. 
Abies  williamsonii  Newb.  Pacif.   R.   Rep.  6:   53.    pi.  7,  f. 

19.       1857. 
Tsuga  roezlii  Carr.  Rev.  Hort.  1870:  217.  /.  40.      1870. 
Tsuga  mertensiana  Sarg.  Sylva  N.  Am.   12:   77.      1898. 
Hesperopeucc  mertensiana  Rydb.   Bull.   Torrey   Club   39: 

100.      1912. 

An  alpine  forest  tree  25-50  m.  high,  with  an 
open  pyramidal  crown  and  a  trunk  9-12  dm.  in 
diameter  ;  branches  slender,  curved  ana  pendent, 
the  branchlets  drooping  with  their  tips  often 
curved  upward ;  bark  on  old  trees  25-35  mm. 
thick,  deeply  divided  into  rounded  ridges, 
covered  with  closely  appressed  red-brown  scales. 
Leaves  spreading  from  all  sides  of  the  branch- 
lets,  more  or  less  curved,  15-20  mm.  long,  blunt- 
pointed,  narrowed  toward  the  base,  light  blue- 
green  and  stomatiferous  on  both  sides,  convex 
above,  rounded  below ;  staminate  flowers  bluish ;  cones  sessile,  oblong-cylindric,  narrowed 
toward  both  ends,  25-75  mm.  long;  scales  very  thin,  usually  as  broad  as  long,  gradually 
narrowed  from  near  the  middle  toward  the  wedge-shaped  base ;  bracts  one-fourth  the  length 
of  th«  scales,  sharp-pointed  at  the  apex  and  wedge-shaped  at  the  base ;  seeds  3  mm.  long,  with 
wings  about  four  times  as  long. 

An  alpine  species  growing  on  the  upper  edge  of  the  forests,  Hudsonian  Zone;  southern  Alaska  south- 
ward through  the  Olympic  and  Cascade  Mountains  and  the  Sierra  Nevada  to  Kings  River,  California,  and 
eastward  to  the  Selkirk  Mountains,   northern  Idaho,  and  Montana.     Type  locality:     Sitka. 

5.      PSEUDOTSUGA  Carr.  Trait.  Conif.  ed.  2,  256.     1867. 

Pyramidal  trees  with  long  whorled  branches,  usually  drooping  branchlets  and  rough 
furrowed  bark.  Leaves  flat,  appearing  2-ranked  by  a  twist  at  the  base,  narrowed  into  a 
short  petiole,  grooved  on  the  upper  surface  and  dark  green,  paler  beneath,  with  several 
rows  of  stomata  on  either  side  of  the  midrib,  with  2  lateral  resin  ducts  seen  in  a  cross  section 
of  a  leaf,  falling  away  after  from  6-8  years,  leaving  a  rounded  sessile  leaf  scar.  Flowers 
monoecious,  appearing  in  early  spring  from  buds  formed  the  previous  year,  surrounded 
by  large  membranous  scales,  the  staminate  axillary,  appearing  on  the  lower  side  of  the 
branchlets,    oblong-cylindrical,    nearly    or    quite    sessile,    consisting    of    many    short-stalked, 
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1.  p.   'mucronata. 

2.  P.    tnacrocarpa. 


rounded  anthers  opening  obliquely  and  with  a  short  reflexed  terminal  appendage ;  the 
pistillate  terminal  or  subterminal,  short-stalked,  composed  of  many  small  rounded  scales, 
each  subtended  by  a  much  larger,  usually  deeply  and  sharply  3-toothed,  bract.  Cones 
maturing  the  tirst  autumn,  oblong-ovoid,  with  the  terminal  scales  reduced  and  sterile, 
the  fertile  rounded  and  concave,  spreading  at  maturity:  bracts  longer  than  the  scales,  linear 
with  the  midrib  extending  into  a  long  stiff  arm  and  with  a  sharp-pointed  lobe  on  each  side. 
Seeds  oblong,  triangular,  shorter  than  the  dark-colored  membranous  wings ;  cotyledons  6-12. 
[Greek  and  Japanese  meaning  false  hemlock.] 

Three  species,  the  third  species  in  Japan.     Type  species,  Pscudotsuga  mucronata  (Raf.)    Sudw. 

Cones  mostly  5-7  cm.  long,  their  scales  flexible. 

Cones  10-15  cm.  long,  their  scales  spreading  at  right  angles  and  very  rigid. 

1.  Pseudotsuga  mucronata   fRaf.)   Siidw. 
Douglas  Fir.    Fig.  136. 

Pii'.us  taxifolia  Lamb.  Pinus  1:   51.  pi.  33.  1803,  not  Salisb. 

1796. 
Abies  mucronata   Raf.   Atlant.   Journ.    120.      1832. 
.4bics  donglasii  Lindl.   in  Penny  Cyclop.   1  :   32.      1833. 
Pseudotsuga   donglasii  Carr.  Trait.  Conif.  ed.  2,  256.      1867. 
Pseudotsuga  lindleyana  Carr.  Rev.  Hort.   1868:  152.     1868. 
Pseudotsuga   taxifolia    Britt.    Trans.    N.    Y.    Acad.    8:    74. 

1889. 
Pseudotsuga   mucronata    Sudw.    Contr.    U.    S.    Xat.    Herb. 

3:   266.     1895. 

A  forest  tree  60-70  m.  high,  or  sometimes 
higher,  with  a  trunk  1-3.5  m.  in  diameter  and  a 
broad  or  narrow  pyramidal  crown,  lower  branches 
drooping,  the  middle  and  upper  ascending, 
clothed  with  numerous  drooping  branchlets ; 
bark  of  old  trunks  10-50  cm.  thick  toward  the 
base,  deeply  fissured,  forming  broad  ridges. 
Leaves  20-30  mm.  long,  2  mm.  or  less  wide, 
obtuse  at  the  apex,  dark  yellow-green  or  some- 
times blue-green,  usually  persistent  8  years ;  staminate  flowers  yellow,  tinged  with  red ; 
cones  pendent,  5-7  cm.  or  rarely  10  cm.  long;  scales  rounded,  slightly  concave,  puberulent, 
flexible;  bracts  about  6  mm.  wide,  well  exceeding  the  scales;  seeds  6  mm.  long;  wings  a 
little  longer. 

Widely  distributed  over  western  North  America,  Humid  and  Arid  Transition  Zones;  British  Co- 
lumbia to  Central  California,  New  Mexico,  Arizona  and  northern  Mexico.  Most  abundant  and  growing 
to  the  largest  size  in  western  Washington  and  Oregon.  The  most  important  lumber  tree  of  the  Pacific 
States.     Type  locality:    mouth  of  the  Columbia  River,  Oregon. 

2.  Pseudotsuga  macrocarpa  (Torr.) 

:^Iayr. 

Big  Cone  Douglas  Fir.    Fig.  137. 

Akies  douglasii  macrocarpa  Torr.  in  Ives  Rep.  28.     1861. 
Abies  macrocarpa  Vasey,   Card.  Month.   18:   21.      1876. 
Pscudotsuga    douglasii    macrocarpa    Englm.    in    S.    Wats. 

Bot.   Calif.  2:   120.      1880. 
Pseudotsuga    macrocarpa     Mayr,     Wald.     Nordam.     278. 

1890. 

Tree  15-25  m.  high,  with  a  trunk  1.5-2.5  m. 
in  diameter,  lower  branches  elongated  and 
drooping,  forming  a  broad  pyramidal  crown ; 
l)ark  8-15  cm.  thick,  deeply  divided  into  broad 
rounded  ridges.  Leaves  blue-greeji,  20-30  mm. 
long,  about  2  mm.  wide,  acute  or  tapering  at  the 
apex,  persistent  4  or  5  years ;  staminate  flowers 
pale  yellow;  cones  short-stalked,  10-11  mm. 
long;  scales  rounded,  40-50  mm.  broad,  con- 
cave, thick  and  rigid,  puberulent;  bracts  well 
exceeding  the  scales,  about  8  mm.  wide ;  seeds 
12  mm.  long,  equaling  the  wings. 

Mountains  of  southern  California  at  3000  to  6000 
feet  altitude,  Upper  Sonoran  and  Arid  Transition 
Zones;  Santa  Inez  Mountains  and  Fort  Tejon,  south- 
ward to  the  Cuyamaca  Mountains,  San  Diego  County. 
Type  locality:  "mountains  near  San  Felipe,"  San 
Diego   County,   California. 
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6.     ABIES  [Tourn.]  Hill,  Brit.  Herb.  509.     1756. 

Pyramidal  trees  with  light-colored  brittle  wood,  very  resinous,  smooth  or  finely  roughened 
bark  and  slender  horizontal  branches  in  regular  whorls  of  4-6,  clothed  with  once-  or  twice- 
branched  lateral  branchlets  forming  flattened  masses  of  foliage.  Leaves  linear,  sessile, 
appearing  2-ranked  by  a  twist  at  the  base,  or  spreading  from  all  sides  of  the  branchlets, 
persistent  usually  8-10  years,  usually  flat  on  sterile  branches  and  young  trees,  on  fruiting 
branches  usually  4-sided  and  curved  upward,  stomatiferous  on  the  lower  surface  or  in 
some  species  on  both  sides.  Flowers  axillary,  from  buds  formed  the  previous  year,  sur- 
rounded at  base  by  the  enlarged  bud-scales,  the  staminate  numerous  on  the  lower  side  of 
the  branchlets,  oval  or  oblong-cylindric,  their  anthers  yellow  or  scarlet,  with  knob-like 
terminal  appendages ;  pistillate  on  the  upper  side  of  the  branchlets,  usually  only  near  the 
top  of  the  tree,  erect,  their  scales  numerous,  rounded,  much  shorter  than  the  bracts.  Cones 
erect,  ovoid  to  oblong-cylindric,  maturing  the  first  autumn ;  scales  thin,  incurved  at  the 
broad  rounded  apex,  wedge-shaped  below  and  usually  narrowed  into  a  short  stalk,  falling 
at  maturity  with  the  bracts  and  seeds,  leaving  the  naked  axis  persistent  on  the  branches. 
Seeds  with  large  resin  ducts,  covered  on  the  upper  surface  by  the  wing ;  cotyledons  4-10. 
[Ancient  name  of  the  fir.] 

About  25  species  confined  to  the  subarctic  and  temperate  regions  of  the  northern  hemisphere.  Ten 
species  occur  in  North  America.     Type  species,  Abies  picea  (L.)    Lindl. 

Bracts  concealed  by  the  scales  or  when  exserted  not  furnished  with  long  awl-like  tips. 
.   Leaves  dark  green  above  with  stomata  only   on  the  silvery  white  surface;   bracts  concealed  by  the   scales. 

Bracts  gradually   narrowed  into  a  slender  tip;  cones  oblong,   purple;  leaves  erect  on  the  branches. 

1.  A.    amabilis. 
Bracts    abruptly    narrowed    into    a    short    point;    cones    cylindric,    green;    leaves    2-ranked    forming   flat 
sprays.  2.  A.   grandis. 

Leaves  blue-green  with  stomata  on  all  sides. 

Bracts  scarcely  half  the  length  of  the  scales;  leaves  flat. 

Resin  ducts  sunken  in  the  leaf  tissue  (seen  in  cross  section);   bracts  long-pointed. 

3.  A.    lasiocarpa. 
Resin  ducts   next  the  epidermis;   bracts  abruptly   short-pointed.  4.  A.    concotor. 

Bracts  three-fourths  as  long  or  longer  than  the  scales;  leaves  4-sided,  usually  short  and  rigid. 

Bracts  shorter  than  the  scales  or  when  exserted  much  narrower  than  the  scales. 

S.  A.  magnifica. 

Bracts  well  exserted  and  covering  the  scales.  6.  A.  nobilis. 

Bracts  with  elongated  awl-like  tips,  2  or  3  times  as  long  as  the  scales.  7.  A.  venitsta. 


1.  Abies  amabilis   (Dougl.)   Forbes.      Amabilis  or  Lovely  Fir. 


Fig.  138. 


Picea  amabilis  Dougl.;  Loud.  Arb.  Brit.  4:   2342.     1838. 

Abies  amabilis  Forbes,  Pinetum  Wob.   125.    pi.  144.      1839. 

Abies  grandis   densifolia  Engelm.   Trans.   St.   Louis    Acad. 
3:   599.      1878. 

A  large  tree  attaining  a  maximum  height  of 
85  m.  with  a  trunk  1.5-2  m.  in  diameter;  branch- 
lets  stout,  finelj'  pubescent  for  several  years ; 
bark  thin,  smooth,  and  pale,  or,  on  old  trees, 
becoming  5-10  cm.  thick  near  the  ground  and 
divided  into  small  plates.  Leaves  erect  on  the 
branches  by  the  curving  of  those  on  the  lower 
side,  flat,  dark  green,  deeply  grooved  and  shin- 
ing on  the  upper  surface,  silvery  white  beneath 
on  either  side  of  the  prominent  midrib,  2-3  cm. 
long,  1.5-2  mm.  wide,  recurved  on  the  margins, 
obtuse  or  notched  at  the  apex  on  sterile  branches, 
acute  on  the  fertile  branches ;  staminate  flowers 
bright  fed,  the  pistillate  narrowly  cylindric,  dark 
purple;  cones  oblong,  purple,  9-15  cm.  long; 
scale  puberulent,  25-30  mm.  wide  and  nearly  as 
long,  gradually  narrowed  from  the  rounded  apex; 
bracts  scarcely  half  as  long  as  the  scales,  ob- 
long-obovate,  slightly  toothed  and  tapering  to  a 
long  tip ;  seeds  12  mm.  long,  their  wings  twice 
as  long. 

Coniferous  forests,  Canadian  Zone;  southern  Alaska,  southward  along  the  Cascade  Mountains  and 
Coast  Ranges  of  British  Columbia,  Washington  and  Oregon,  reaching  its  southern  limit  at  Crater  Lake,  and 
at  Saddle  Mountain,  about  25  miles  south  of  the  Columbia  River  in  the  Coast  Ranges.  Wood  close-grained, 
pale  brown,  light  and  weak  but  hard,  and  used  for  interior  finishing.  Type  locality:  high  mountains,  Oregon, 
near  the  Cascades  of  the  Columbia. 


66 


PINACEAE 


2.  Abies  grandis  Lindl.     Grand  Eir. 


Eie.  139. 


Abies  grandis  Lindl.   in  Penny  Cyclop.   1:  30.      1833. 
Abies  gordoiiiaiia  Carr.  Trait.   Conif.   ed.   2,  298.      1867. 
Abies  grandis  oregona  Beissner,   Handb.  Conif.   71.      1887. 

A  tree  attaining  a  maximum  height  of  90  m.  with 
a  trunk  1-1.5  m.  in  diameter,  and  long  and  drooping 
branches,  the  branchlets  puberulent,  becoming  gla- 
brous the  second  year.  Leaves  on  slender  branches. 
35-50  mm.  long.  3  mm.  wide,  2-ranked,  forming"  flat 
sprays,  flat,  thin,  and  flexible,  deeply  grooved,  dark 
green  and  shining  on  the  upper  surface,  silvery  white 
on  the  lower ;  staminate  flowers  light  yellow,  the 
pistillate  greenish ;  cones  long-oblong,  12-18  cm.  long, 
3^  cm.  thick;  scales  broadly  fan-shaped,  30  mm. 
wide,  about  25  mm.  long,  puberulent ;  bracts  scarce- 
ly half  as  long  as  the  scales,  obcordate,  irregularly 
toothed  and  short-pointed ;  seeds  pale  brown,  8  mm. 
long,  their  wings  twice  as  long. 

Coniferous  forests,  mainly  in  the  Canadian  Zone;  Van- 
couver Island  southward  along  the  coast  to  Mendocino  County, 
California,  and  eastward  to  western  Montana,  and  the  Blue 
Mountains,  Oregon.  Wood  coarse-grained,  light  brown,  light, 
soft,  and  not  durable;  used  for  interior  finishing  and  for  pack- 
ing boxes.  Often  called  Stinking  Fir  by  lumbermen.  Type 
locality:    "low  moist  valleys  in  northern  California." 


3.    Abies  lasiocarpa  (Hook.)  Niitt.    Alpine  Fir.     Eig.  140. 


Pinus   lasiocarpa   Hook.    Fl.    Bor.    Am.    2:    163.      1842. 

Abies   lasiocarpa   Nutt.    N.    Am.    Sylva    3:    38.      1849. 

Abies  bifolia  Murr.  Proc.  Hort.  Soc.  Edinb.  3:  320.      1863. 

Abies   snbalpina    Engelm.    Am.    Nat.    10:    555.      1876. 

Abies  sttbalpina  fallax  Engelm.  Trans.  St.   Louis  Acad.  3:  597.      1878. 

A  tree  usually  25-40  m.  high  or  rarely  twice  ■ 
as  high,  with  a  trunk  0.5-1.5  m.  in  diameter  and 
short,  crowded  branches,  the  lower  usually 
drooping;  branchlets  stout,  rusty  pubescent  for 
3  or  4  years,  or  rarely  glabrous  the  second  year. 
Leaver  crowded,  becoming  erect  by  the  curving 
of  the  lower,  5-10  cm.  long,  bluish  green  and 
shining  on  both  surfaces,  rounded  or  notched  at 
the  apex,  grooved  on  the  upper  side,  a  cross 
section  shows  two  resin  ducts"  well  within  the 
soft  leaf  tissue ;  staminate  flowers  cylindric, 
bluish,  the  pistillate  25  mm.  long,  scarcely 
half  as  thick,  dark  purple ;  cones  oblong- 
cylindric,  6-10  cm.  long,  dark  purple;  scales 
usually  fan-shaped,  about  25  mm.  long  and 
scarcely  as  broad;  bracts  one-third  as  long  as 
the  scales,  oblong-obovate,  red-brown,  laciniately 
cut  on  the  margins,  abruptly  contracted  to  a 
slender  tip;  seeds  6  mm.  long;  wings  dark, 
nearly  as   long  as   the  scales. 

Alpine  valleys  and  mountain  slopes,  Hudsonian  Zone;  southeastern  Alaska,  British  Columbia,  and 
western  Alberta  southward  through  Washington,  Oregon,  Idaho,  western  Montana,  and  Wyoming  to 
southern  Arizona  and  New  Mexico.  Wood  pale  brown,  light,  soft,  and  weak;  of  little  commercial  value. 
Type  locality:     "interior  of  N.   W.  America." 
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4.  Abies  concolor  Lindl.    White  Fir.    Fig.  141. 


Abies  concolor  Lindl.  Journ.  Hort.  Soc.  Lond.  5:  210.      1850. 

Picea  lou'iana  Gord.   Pinetum  Suppl.   53.      1862. 

Abies  lo'iviana  Murr.  Proc.   Hort.  Soc.  Edinb.  3:  317.     1863. 

Abies  grandis  concolor  Murr.   Gard.    Chron.    11.    3:    105.      1875. 

Abies  concolor  lowiana  Lemmon,   West.   Am.    Cone-Bearers   64. 
1895. 

A  tree  attaining  a  height  of  70-80  m.  with  a  trunk 
1.5-2  m.  in  diameter,  and  short  stout  branches 
forming  a  narrow  spire-Hke  crown,  the  branchlets 
glabrous  and  shining.  Leaves  crowded,  erect  on  the 
branches,  5-7  cm.  long,  usually  3  mm.  wide,  pale  blue- 
green  on  both  surfaces,  on  the  lower  branches  flat, 
straight,  rounded  to  acuminate  at  apex,  on  the  upper 
fertile  branches  curved  and  usually  keeled  on  the 
upper  surface ;  staminate  flowers  rose  color  or  dark 
red ;  cones  oblong,  7-12  cm.  long,  scales  30-35  mm. 
wide,  three-fourths  as  long,  fan-shaped,  puberulent; 
bracts  thin,  scarcely  half  as  long  as  the  scales, 
emarginate  or  truncate,  ending  in  a  short,  slender 
tip;  seeds  8-12  mm.  long,  dark  dull  brown;  wings 
twice  as  long  as  the  seeds. 

Common  component  of  the  coniferous  forests,  Arid  Transition  Zone;  northern  Oregon  to  the  Rocky 
Mountains  of  southern  Colorado  southward  to  northern  New  Me.xico  and  San  Pedro  Martir  Mountain, 
Lower  California.  A  common  tree  in  the  great  forest  belt  of  the  Sierra  Nevada,  where  it  attains  its 
greatest  size.  Wood  pale  brown  to  nearly  white,  coarse-grained,  light,  soft,  and  not  durable;  used  for 
lumber,  packing  boxes,  and  paper  pulp.     Type  locality:    mountains  of  New  Mexico. 


5.  Abies  magnifica  Murr.     Red  Fir. 

Abies   magnifica   Murr.    Proc.    Hort.   Soc.    Edinb.   3:   318.      1863. 
Abies  nobilis  magnifica  Kell.  Trees  Calif.   35.      1882. 


Fig. 


142. 


A  tree  often  60-70  m.  high  with  a  trunk  2-3 
m.  in  diameter,  clothed  with  comparatively 
short  branches,  the  upper  ascending,  the  lower 
drooping,  the  branchlets  puberulent  the  first 
year,  finally  glabrous  and  silvery  gray.  Leaves 
ribbed  on  both  sides  and  almost  equally  4- 
sided  with  stomata  on  all  sides,  very  glaucous 
the  first  year,  becoming  blue-green,  those  on 
the  lower  branches  2-ranked,  round  or  blunt- 
pointed,  20-35  mm.  long,  those  on  the  upper 
fertile  branches  curved  upward  and  completely 
covering  the  upper  side  of  the  branches,  acute, 
2  cm.  long,  staminate  flowers  deep  purplish 
color,  the  pistillate  oblong,  reddish  brown ; 
cones  oblong-cylindric,  15-20  cm.  long,  scales 
stalked,  35  mm.  wide  and  a  little  longer, 
gradually  narrowing  toward  the  heart-shaped 
base;  bracts  two-thirds  as  long  as  the  scales, 
abruptly  contracted  to  a  slender  tip,  oblong  or 
spatulate;  seed  deep  brown,  2  cm.  long  with  a 
shining,  broadly  wedge-shaped   wing. 

,,  A  characteristic  tree  of  the  Canadian  Zone;  Cascade  Mountains  of  southern  Oregon  southward  to  the 
North  Coast  Ranges  of  California  and  through  the  Sierra  Nevada.  Wood  light  red-brown,  light,  soft  and 
quite  durable.     Type   locality:   Sierra  Nevada.     First   discovered   by   Fremont. 

Abies  magnifica  shastensis  Lemmon.  Rep.  Calif.  State  Board  Forestry  3:  145.  1890.  (Abies  shastensis 
Lemmon,  Oard.  &  Forest,  10:  184.  1897.)  The  Shasta  fir  closely  resembles  the  Red  fir,  but  the  bracts  are 
well  exserted  and  yellowish.  The  general  range  is  that  of  the  species  but  it  is  less  common.  The  center 
bract  in  Fig.  142  is  from  the  Shasta  fir. 
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6.  Abies  nobilis  Lindl. 


Noble  Fir.    Fig.  143. 

Abies  nobilis  Lindl.  in  Penny  Cyclop.  1  :  30.  1S33. 
A  forest  tree  35-50  m.  or  rarely  80  m. 
high  with  a  trunk  1-2.5  m.  in  diameter, 
and  short,  rigid  branches  clothed  with  short, 
stout,  remote  lateral  branches,  the  branch- 
lets  puberulent  4-5  years.  Leaves  25-35 
mm.  long,  stomatiferous  on  all  sides,  blue- 
green,  those  on  the  lower  branches  spread- 
ing, somewhat  flattened,  deeply  grooved 
on  the  upper  surface,  keeled  below,  rounded 
or  notched  at  the  apex,  those  on  the  upper 
fertile  branches  erect,  incurved  and 
crowded,  thick,  nearly  4-sided,  acute; 
staminate  flowers  cylindric,  reddish  or 
purple,  the  pistillate  cylindric,  25-35  mm. 
long;  cones  oblong-cylindric,  10-13  cm. 
long,  their  scales  fan-shaped,  about  3  cm. 
wide  and  as  long;  bracts  with  fringed 
margins,  abruptly  contracted  at  apex  into 
a  long,  tapering  point,  projecting  beyond 
and  reflexed  over  the  scales  so  as  to  al- 
most conceal  them ;  seeds  12  mm.  long, 
pale    reddish    brown,    about    equaling    the 

broad  wings. 

Coniferous  forests,  Canadian  and  Hudsonian 
Zones;  Olympic  and  Cascade  Mountains  of  Wash- 
ington, from  Mt.  Baker  southward  to  the  Mackenzie 
River,  and  the  Siskiyou  Mountains  of  southern 
Oregon  and  northern  California.  Often  forming  extensive  forests  in  the  Cascade  Mountains.  Wood  hard 
and  strong,  pale  brown  with  reddish  streaks;  used  for  interior  linishmg  under  the  name  of  "larch.  lype 
locality:    high  mountains,  near  the  Cascades  of  the  Columbia. 

7.  Abies  venusta  (Dougl.)  K.  Koch.    Santa  Lticia  Fir.     Fig.  144. 

Pinus  z'enusta   Dougl.    Comp.    Bot.    Mag.    2:    152. 

1836. 
Pinus   bracteata    D.    Don.    Trans.    Linn.    Soc.    17: 

442.      1837. 
Abies  bracteata  Nutt.  N.  Am.  Sylva  3:  137.     1849. 
Abies  venusta  K.  Koch,  Dendr.  2-:  210.     1873. 

A  tree.  30-50  m.  high,  with  a  thin, 
spire-like  crown,  the  trunk  sometimes  1 
m.  in  diameter,  the  branchlets  glabrous, 
glaucous  when  young ;  bark  near  the  base 
2-3  cm.  thick,  slightly  fissured  and  broken 
into  appressed  scales.  Leaves  flat,  rigid, 
acuminate  and  pungent,  with  a  callous  tip, 
dark  green  above,  silvery  marked  below 
with  broad  bands  of  stomata ;  staminate 
flowers  pale  yellow ;  pistillate  with  ob- 
cordate  yellow-green  bracts ;  cones  on 
stout  peduncles,  oval  7-10  cm.  long ;  bracts 
much  exserted,  with  slender,  elongated, 
awn-like  tips,  often  2-3  cm.  long;  seeds 
6  mm.  long,  red-brown,  nearly  as  long  as 
the  wing. 

A  unique  species,  found  only  in  the  Santa 
Lucia  Mountains,  Monterey  County,  California. 
Upper  Sonoran  and  Transition  Zones. 
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Family  3.  TAXODIACEAE. 
Taxodium  Family. 
Monoecious  trees  with  linear,  spirally  arranged  leaves  decurrent  and  persistent 
on  the  regularly  or  ultimately  deciduous  branchlets.  Staminate  aments  terminal 
on  the  branchlets  or  on  short  lateral  branchlets,  the  stamens  spirally  arranged, 
each  bearing  several  pollen-sacs  attached  to  the  lower  half  of  the  flattened,  scale- 
like connective.  Ovulate  aments  terminal  with  many  spirally  arranged  ovuhterous 
scales,  each  bearing  several  ovules.  Cone  woody,  the  scales  thickened  toward  the 
summ'it,  usually  widely  spreading  from  the  axis ;  seeds  erect,  small,  and  irregularly 
angled ;  cotyledons  2  or  more. 


A  family  of  about  8  genera,  widely  distributed  over  both  hemispheres 
with  2  species,  is  found  in  the  southeastern  United  States  and  Me.xico. 


Besides  the  following,   Taxodium, 
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1.     SEQUOIA  Endl.  Syn.  Conif.  197.     1847. 

Tall,  often  massive,  forest  trees  with  thick,  fibrous,  reddish-brown  bark ;  soft,  durable, 
red  heartwood.  thin  whitish  sapwood,  and  short,  stout,  horizontal  branches  clothed  with 
slender  lateral  branchlets.  Leaves  decurrent  at  the  base,  spirally  arranged,  narrowly  linear 
and  spreading  in  2  ranks  by  a  twist  at  the  base,  or  scale-like  and  somewhat  appressed  on 
all  sides.  Flowers  monoecious,  the  staminate  pale  yellowish,  terminal,  ovoid  or  oblong, 
surrounded  by  the  ovate  bud-scales ;  anthers  numerous,  spirally  arranged,  with  slender  fila- 
ments and  a  thin  ovate  connective  bearing  on  the  lower  half  of  the  inner  surface  2-5 
pendulous  nearly  globose  pollen-sacs ;  the  ovulate  terminal,  green,  ovoid  to  oblong,  com- 
posed of  numerous  spirally  arranged  imbricated  ovate  sharp-pointed  scales  closely  adnate 
to  the  shorter  rounded  ovule-bearing  scales,  these  bearing  several  erect  ovules  in  2  rows. 
Fruit  an  ovoid  or  broadly  oblong  woody  cone,  maturing  the  first  or  second  year;  cone- 
scales  narrowly  wedge-shaped,  flattened  at  the  apex  and  transversely  depressed  through 
the  middle.  Seeds  5-7  to  each  scale,  oblong-ovate,  flattened,  with  a  thin,  brownish  seedcoat 
produced  into  lateral  wing-like  margins;  cotyledons  4-6.  [Named  in  honor  of  Sequoyah, 
inventor  of  the  Cherokee  alphabet.] 

Once  composed  of  several  species  widely  distributed  over  the  northern  hemisphere,  but  now  reduced  to 
two  species  and  confined  to  California  and  southern  Oregon.  Type  species.  Sequoia  semf'ervirens  (Lamb.) 
Endl. 

Leaves  of  the  ordinary  foliage  linear,  spreading  in  2  ranks;  buds  scaly;  cones  maturing  the  first  year. 

1.  .S".    sempervirens. 
Leaves  scale-like,  appressed  or  slightly  spreading;  buds  naked;  cones  maturing  the  second  year. 

2.  S.   gigantea. 

1.  Sequoia  sempervirens  (  Lamb.)  Endl. 
Redwood.    Fig.  145. 

Taxodiuin  sempervirens  Lamb.   Pinus  2:   24.      1824. 
Schubertia   sempervirens  Spach,   Hist.   Veg.    11:    353.     1842. 
Sequoia  sempervirens  Endl.   Syn.   Conif.   198.      1847. 
Sequoia  gigantea  Endl.   Syn.  Conif.   198.      1847. 
Gigantabies   taxifolia    [Nelson]    Senelis,    Pinaceae.    78.      1866. 

A  massive  tree,  usually  from  50-80  m.  high  with  a 
slightly  tapering  trunk  2.5-5  m.  in  diameter,  strongly 
buttressed  at  base,  attaining  a  maximum  height  of  104  m. 
and  a  maximum  diameter  of  6.7  m.  Branches  slender  on 
young  trees  and  clothed  with  slender  branchlets  spread- 
ing and  forming  flat  sprays,  long  covered  by  the  per- 
sistent decurrent  leaf  bases,  on  old  trees  stout  and  hori- 
zontal, forming  a  narrow,  irregular  crown.  Bark  15-30 
cm.  thick,  divided  into  broad  rounded  ridges.  Leaves 
on  the  leading  shoots  short,  scale-like  and  more  or  less 
appressed,  spirally  distributed  on  all  sides;  those  on  the 
ordinary  branches  2-ranked,  forming  flat  sprays,  linear, 
sharp-pointed,  dark  green  and  shining  above,  glaucous 
beneath ;  staminate  flowers  ovoid,  green,  composed  of 
about  12  anthers;  the  ovulate  oblong,  composed  of  15-20 
ovate-orbicular  curved  and  pointed  scales,  each  bearing 
about  6  ovules ;  cones  maturing  the  first  year,  broadly 
oblong,  25-35  mm.  long,  red-brown ;  seeds  oblong- 
lanceolate,  light  brown,  12  mm.  long;  the  wings  about  as  broad  as  the  body  of  the  seed. 
Characteristic  tree  of  the  coastal  fog  belt,  Humid  Transition  Zone;  southwestern  border  of  Oregon 
southward  to  the  Santa  Lucia  Mountains,  Monterey  County,  California,  extending  inland  rarely  more  than 
20-30  miles.     The  Redwood  is  the  tallest  known  tree,   103.6  m.   (,340  ft.). 

2,   Sequoia  gigantea  (Lindl.)  Decn. 
Giant  Sequoia  or  Big  Tree.    Fig.  146. 

Weiliiigtonia  gigantea  Lindl.   Card.   Chron.    18S3:   823.      1853,   not 

Sequoia  gigantea  Endl.  1847. 
Taxodiitm  zi'asliingtoniiim  Winsl.  Calif.    Farmer,   2:    58.      1854. 
Sequoia  wellingtonia   Seeman,    Bonplandia  3:    27.      1855. 
Sequoia  gigantea  Decn.  Rev.  Hort.   1855:  9.      1855. 
Taxodiuin   giganteum    Kell.    &    Behr,    Proc.    Calif.    Acad.    1:    51. 

1855. 
Sequoia   washingtoniana   Sudw.    U.    S.    Div.    Forest    Bull.    14:    61. 

1897. 

Massive  trees,  attaining  the  greatest  size  and  age 
of  any  known  species.  The  trunks  are  usually  strongly 
buttressed,  reaching  a  maximum  height  of  99  m.  and  a 
diameter  of  10-12  m.,  often  naked  for  50  m.  Branches 
forming  a  compact,  cone-like  head,  branchlets  hori- 
zontal with  naked  buds,  becoming  reddish  brown  after 
the  leaves  have  fallen ;  bark  divided  into  very  broad 
rounded  ridges  covered  with  cinnamon-brown,  fibrous 
scales.  3-6  dm.  thick.  Leaves  decurrent,  thickly  cloth- 
ing the  branchlets  and  appressed  except  at  the  spread- 
ing, awl-like  tips,  these  3-12  mm.  long,  rounded  on  the 
back  and  concave  on  the  inner  surface,  blue-green; 
staminate    flowers   borne    in    great    profusion    over   the 
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whole  tree,  terminal  on  the  branchlets,  oblong,  6  mm.  long;  the  ovulate  oblong,  consisting 
of  25-40  yeJlow-keeled  scales,  each  bearing  i-l  ovules.  Cones  broadly  oblong,  5-8  cm.  long, 
reddish  brown,  their  scales  opening  but  little  when  the  seeds  are  discharged,  deeply  grooved 
at  the  apex  and  often  furnished  with  a  reflexed  bristle,  seeds  light  brown,  about  8  mm. 
long,  linear-lanceolate,  flattened  and  surrounded  by  wings  a  little  broader  than  the  body  and 
notched  at  the  apex. 

Western  slopes  of  the  Sierra  Nevada  in  the  great  forest  belt,  Arid  Transition  Zone;  ranging  from  the 
Middle  Fork  of  the  American  River  to  the  head  of  Deer  Creek,  Tulare  County.  In  the  southern  part  of 
the  range,  in  the  basins  of  the  Kings,  Kern,  and  Tule  Rivers,  it  forms  e.xtensive  groves,  but  north  of  Kings 
River  the  groves  are  small  and  widely  separated.  There  is  much  confusion  as  to  the  proper  specific  name, 
but  it  seems  best  to  retain  the  well  established  name  gigantea.  Type  locality:  Calaveras  Grove.  Discovered 
by  Mr.  A.  T.  Dowd,  a  hunter  of  Murphy's  Camp,  in  1853,  and  made  known  to  science  by  Wm.  Lobb,  who 
sent  specimens  to  Lindley. 

The  following  are  the  principal  groves  north  of  Kings  River: 

(1)  North  Grove:  Near  the  southern  boundary  of  Placer  County  on  a  tributary  of  the  Middle  Fork  of 
the  American  River,  about   10  miles  east  of  Michigan  Bluff;  6  trees;   altitude  5100  ft. 

(2)  Calaveras  Grove:  In  Calaveras  County,  on  the  divide  at  the  head  of  Moran  and  San  Antonio  Creeks, 
at  Big  Trees  Post  Office;  about  50  trees;  altitude  4600  ft.     This  was  the  first  discovered   (1853). 

(3)  Stanislaus  Grove:  In  Tuolumne  County,  6  miles  southeast  of  the  Calaveras  Grove;  about  1380 
trees;  altitude  5000  ft. 

(4)  Tuolumne  Grove:  Near  the  south  boundary  of  Tuolumne  County  in  the  Yosemite  National  Park 
on  the  Coullerville  and  Yosemite  road,  IK'  miles  from  Crane  Flat;  about  40  trees;  also  a  few  single  trees 
between  these  and  the  Merced  River. 

(5)  Merced  Grove:  A  few  miles  southwest  of  the  Tuolumne  Grove  on  the  headwaters  of  the  Merced 
River  on  the  Coullerville  road;  contains  33  trees. 

(6)  Mariposa  Grove:  In  the  Yosemite  National  Park  16  miles  south  of  the  Yosemite  Valley.  It  com- 
prises two  groves,  the  upper  with  365  trees  and  the  lower  with  182  trees.  The  largest  tree  is  the  Grizzly 
Giant,  64  feet  3  inches  in  circumference,   11  feet  from  the  ground. 

(7)  Fresno  Grove:  About  10  miles  southwest  of  the  Mariposa  Grove,  between  Big  Creek  and  Fresno 
River;  contains  about  500  trees. 

(8)  Dinky  Grove:  Fourteen  miles  east  of  Pine  Ridge,  Fresno  County^  on  Dinky  Creek,  a  branch  of 
Kings  RTver;  contains  about  75  trees.  This  grove  is  also  called  McKinley  Grove,  and  is  the  most  southerly 
of  the  isolated  groves. 

Family  4.      CUPRESSACEAE. 

Cypress  Family. 

Monoecious  or  dioecious  trees  or  shrubs,  with  opposite  or  whorled  scale-like  (or 
rarely  linear)  leaves,  decurrent  and  thickly  clothing"  the  branchlets,  or  jointed  at 
base  (in  Junipcrns).  Flowers  small,  terminal  on  the  branchlets  or  (in  Juniperus) 
axillary;  stamens  with  several  pollen-sacs  attached  to  the  lower  half  of  the  thin, 
shield-like  connective ;  ovuliferous  scales,  several  opposite  or  whorled.  bearing"  at 
base  1  to  many  erect  ovules.  Cones  woody  or  (in  Junipenis  and  Sabina)  fleshy, 
the  scales  shield-shape  or  imbricated;  seeds  often  angled  or  winged;  cotyledons 
2  or  more. 

A  family  of  about  10  genera  widely  distributed  over  both  hemispheres. 

Fruit  a  woody  cone;  leaves  scale-like,  decussate. 

Cones  and  their  scales  oblong,  maturing  the  first  year;  seeds  2  to  each  scale. 

Cone-scales  6,  the  middle  pair  only  fertile;  leaves  appearing  in  whorls  of  four.  1.   Libocedrus. 

Cone-scales  8-12;  leaves  obviously  in  pairs.  2.   Thuya. 

Cones  subglobose,  their  scales  shield-  or  wedge-shaped. 

Cones  maturing  the  second  year;  seeds  many  to  each  scale.  3.   Cufressus. 

Cones  maturing  the  first  year;  seeds  few  to  each  scale.  4.   Chaniaecyparis. 

Fruit  berry-like,  formed  by  the  coalition  of  the  scales;  ovules  1  or  2. 

Leaves  decurrent  on  the  branchlets,  usually  scale-like;  flowers  terminal.  5.  Sabina. 

Leaves  jointed  at  base,  not  decurrent  on  the  branchlets,  awl-shaped;  flowers  axillary.       6.  Jitniperus. 

1.      LIBOCEDRUS  Endl.  Syn.  Conif.  42.    1847. 

Aromatic  evergreen  forest  tre-es,  with  naked  buds,  flattened  branchlets,  thin,  fibrous 
bark,  and  fragrant,  straight-grained,  durable  wood.  Leaves  scale-like,  decurrent,  4-ranked, 
.strongly  compressed  and  keeled,  dying  and  becoming  woody  before  falling.  Flowers 
monoecious,  solitary,  and  terminal;  the  staminate  oblong,  of  12-16  subpeltate,  broadly  ovate- 
pointed  scales,  bearing  usually  4  pollen-sacs ;  the  ovulate  oblong,  of  6  acuminate  scales,  the 
2  upper  pairs  much  larger  than  the  lower,  only  the  middle  pair  ovuliferous.  Fruit  an  ob- 
long cone  maturing  the  first  year,  the  lowest  pair  of  scales  ovate,  reflexed,  the  midde  pair 
much  larger,  oblong,  the  upper  pair  united.  Seeds  2  to  each  scale,  erect,  with  2  unequal 
wings,  the  larger  nearly  as  long  as  the  scale;  cotyledons  2.  [Name  Greek,  libas  and 
Cedrus,  referring  to  the  resinous  character.] 

Eight  species  distributed  along  the  Pacific  Coast  of  both  North  and  South  America,  also  in  New  Zealand, 
China,  and  Formosa.     Type  species,  Libocedrus  doniana  Endl. 
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1.  Libocedrus  decurrens  Torr. 
Incense  Cedar.     Fig.  147. 

Libocedrxts  decurrens  Torr.  Smiths.  Contr.  6:  7.  1854. 
Thuya  craigana  Murr.  Rep.  Bot.  Exped.  Oreg  2.  1854. 
Hey'deria  decurrens  K.  Koch.  Dendr.  2:   179.      1873. 

Forest  tree,  often  SO  m.  high,  with  an  irregularly  lobed 
trunk  tape.ring  from  a  broad  base,  sometimes  3-3.5  m.  in 
diameter,  the  upper  branches  erect,  the  lower  curved  down- 
ward, branchlets  flattened  and  often  vertically  placed,  10-15 
cm.  long,  usually  deciduous  the  second  or  third  year;  bark 
10-25  mm.  thick,  bright  cinnamon-brown,  fibrous.  Leaves 
light  green,  closely  adnate  except  at  the  tip,  3  mm.  long  or 
on  leading  shoots  10  mm.  long,  the  lateral  pair  glandless, 
nearly  covering  the  flattejied  obscurely  pitted  inner  pair ; 
staminate  flowers  yellow,  ovate,  6  mm.  long;  the  ovulate  yel- 
low-green, with  ovate  acute  scales ;  cones  pendulous,  matur- 
ing the  first  autumn,  oblong,  20-25  mm.  long;  scales  with 
short,  recurved  mucro ;  seeds  oblong-lanceolate,  8-10  mm.  long, 
tlie  narrow  outer  wing  scarcely  longer,  the  inner  broader  and 
nearly  equaling  the  scale. 

A  characteristic  tree  of  the  Arid  Transition  Zone,  extending  from 
the  Santiani  River,  Oregon,  southward  through  the  Cascade  Mountains, 
Sierra  Nevada,  and  Inner  Coast  Ranges  to  San  Pedro  Martir  Mountain, 
Lower  California,  ^^'ood  light  reddish  brown,  close-sjrained,  light  and 
durable  in  contact  with  the  soil,  but  often  infected  with  dry  rot.  It  is 
of  considerable  commercial  value  for  fencing,  shingles,  and  lead  pencils. 
Tyi)e  locality:    upper  waters  of  the  Sacramento  River. 


2.    THUYA  L.  Sp.  PI.  102.    1753. 

Aromatic  evergreen  forest  trees  with  slender,  erect  or  spreading  branches  forming  a 
pyramidal  crown;  branchlets  pendulous,  flattened,  forming  a  flat  horizontal  frond-like  spray; 
buds  naked;  bark  thin,  scaly;  wood  close-grained,  soft,  with  thin,  white  sapwood.  Leaves 
scale-like,  decussate,  the  lateral  pair  compressed  and  prominently  keeled,  nearly  concealing 
the  other  pair.  Flowers  monoecious,  terminal  and.  solitary;  the  staminate  ovate,  with  4-6 
peltate  scales,  bearing  2-4  nearly  globose  pollen-sacs;  the  ovulate  oblong,  with  8-12  oblong 
acute  scales  and  2  erect  ovules  to  each  scale.  Cones  maturing  the  first  autumn,  ovoid - 
oblong,  their  scales  thin  and  flexible,  oblong,  acute,  and  mucronate  at  the  apex,  the  2  or 
3  middle  pairs  fertile.  Seeds  usually  2,  erect,  ovate,  acute,  compressed,  light  brown,  with 
broad  lateral  wings  distinct  at  the  apex;  cotyledons  2.     [Name  ancient.] 

Four   species,   one  in   northwestern  and  one   in   northeastern  America,  the  other  two  in  China  and  Japan. 
Type  species.    Thuya  occidcntalis  L. 

L  Thuya  plicata  D.  Don. 


Giant  Cedar. 


Fig. 


148. 


Thuya  tlicata    D.    Don.   Hort.    Cantab,   ed.   6,   249.      1811. 
Thuya  gigantca   Nutt.   Journ.   Phila.   Acad.   7:   52.      1854. 
Thuya    mensiesii   Carr.    Trait.    Conif.     106.      1855. 

A  handsome  tree,  attaining  a  maximum  height  of 
60-70  m.  and  a  diameter  of  5  m.,  the  trunk  tapering  and 
strongly  buttressed  at  the  base,  the  branchlets  bright 
green  and  shining  on  the  upper  surface,  paler  on  the 
lower,  usually  falling- the  third  year;  bark  1-2  cm.  thick, 
bright  cinnamon-brown,  divided  into  broad,  rounded 
ridges,  separating  into  fibrous  shreds.  Leaves  ovate, 
short-pointed,  bright  green  and  shining,  3  mm.  long, 
obscurely  glandular-pitted,  those  on  the  leading  shoots 
twice  as  long,  long-pointed,  and  conspicuously  glandular; 
staminate  flowers  brownish,  about  2  mm.  long;  cones 
clustered  near  the  ends  of  the  branches,  strongly  re- 
flexed,  10-12  mm.  long ;  scales  leathery,  thickened  at  the 
apex  and  ofteji  with  a  short,  stout  bristle ;  seeds  2,  or 
sometimes  3,  to  each  of  the  central  scales,  about  6  mm. 
long;  wings  divergent  at  the  apex,  usually  a  little  longer 
than  the  seed. 

Moist  bottom  lands  or  rarely  on  dry  ridges  from  sea  level  to 
6000  feet  altitude.  Humid  Transition  and  Canadian  Zones;  Portage 
Bay,  Alaska,  southward  along  the  coast  to  Mendocino  County, 
California,  and  through  the  Cascade  Mountains  of  Washington  and 
Oregon,  and  eastward  to  western  Montana.  Type  locality:  Nootka 
Sound. 
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3.      CUPRESSUS  [Tourn.]   L.  Sp.  PI.  1002.     1753. 

J^esinous  aromatic  trees  with  fibrous  or  exfoliating  bark,  light  brown,  durable,  and 
fragrant  wood ;  stout,  erect  or  horizontal  branches  and  naked  buds.  Leaves  scale-like. 
decussate,  ovate,  acute,  acuminate  or  rounded  at  the  apex.  Flowers  monoecious,  small, 
terminal  on  the  branchlets ;  the  staminate  rounded  to  oblong,  yellowish,  with  subpeltate 
scales  bearing  3-5  subtended  pollen-sacs  ;  the  ovulate  green  and  inconspicuous,  the  pointea 
scales  spreading  and  exposing  the  numerous  erect  basal  ovules ;  cones  maturing  the  seconc 
\^ear,  globose  to  oblong,  the  scales  much  thickened  into  a  shield-shaped  apex  with  a  prom'- 
nent'  central  boss  or  prickle,  closely  fitting  and  not  overlapping,  separating  at  maturity  or 
remaining  closed  for  years ;  seeds  small,  compressed,  acutely  angled  or  margined ;  cotyle- 
dons 2-5.     [The  ancient  classical  name.] 

About    12   species,   natives    of   warm,    temperate   Asia,   southern   Europe,    southwestern    United    States   ant 
Mexico.     Type  species,  Cupressus  sempervirens  L. 

Leaves  without  glands  or  with  dorsal  pits,  not  resinous  glandular;  umbos  low,  crescent-shaped. 
Bark  more  or  less  ridged  and  furrowed,  with  persistent  fibrous  scales. 
Seeds  reddish  brown,  often  glaucous. 

Leaves  without  dorsal  pits;  staminate  flowers  subglobose.  L   C. 

Leaves  with  dorsal  pits;  staminate  flowers  oblong. 
Seeds  black  or  a  dark  dull  brown;  usually  dwarfed  trees. 
Bark  very  thin,  exfoliating  in  broad,  irregular,  and  thin  plates,  leaving  a  smooth   cherry-red  surface. 

4.  C.  gitadalupcnsis. 
Leaves  with  conspicuous  resinous  pits,  very  fragrant;  umbos  usually  prominent  and  conical. 

5.  C.    macnabiana. 


macrocarpa. 

2.  C.   sargentii. 

3.  C.   goieniana. 


1.  Cupressus  macrocarpa  Hartw. 
Alonterey  Cypress.    Fig.  149. 

Cupressus  macrocarpa   Hartw.;   Gord.   Journ.   Hort.   Soc.  Lond.   4:   296. 

1849. 
Cupressus  hartwegii  Carr.  Rev.  Hort.    1855:   233.      1855. 

A  maritime  tree  15-25  m.  high,  with  a  trunk  0.5-2  m. 
in  diameter ;  bark  20-25  mm.  thick,  fibrous ;  wood  close- 
grained,  hard,  heavy,  strong,  and  durable.  Leaves  on  short, 
stout,  terete  branchlets,  about  3  mm.  long,  obtuse,  gland- 
less,  obscurely  or  not  at  all  pitted,  persisting  for  3  or  4 
years ;  staminate  flowers  subglobose,  usually,  with  only  2 
lateral  anthers  in  each  row ;  the  ovulate  oblong,  with  spread- 
ing pointed  scales ;  cones  solitary  or  clustered  on  short, 
stout  stalks,  broadly  oblong,  25-35  mm.  long,  puberulent, 
dull  brown ;  scales  8-12,  flat-topped,  with  a  central  curved 
ridge-like  umbo,  or  those  of  the  uppermost  scales  sub- 
conical  ;  seeds  about  4  mm.  long,  light  chestnut-brown,  ir- 
regularly angled  and  narrowly  winged,  with  a  minute  white 
lanceolate  hilum. 

Occupies  a  narrow  belt  on  the  two  promontories  (Cypress  Point 
and  Point  Lobos)  bounding  Carmel  Bay,  a  few  miles  south  of  Monte- 
rey,  California.    Transition  Zone. 


A. 
4 


2.  Cupressus  sargentii  Jepson. 
Sargent  Cypress.     Fig.  150. 

Cupressus  sargentii  Jepson,  Fl.  Calif.  1:  61.      1909. 

Small  tree,  usually  3-5  m.  or  rarely  15  m.  high  with 
a  short  trunk,  20-40  cm.  in  diameter ;  branches  slender, 
erect  or  spreading,  forming  an  open  crown ;  branch- 
lets  slender ;  bark  6-12  mm.  thick,  dark  reddish  brown, 
fibrous.  Wood  weak,  light,  and  soft,  light  brown. 
Leaves  on  slender  terete  branchlets,  dark  green  and 
obscurely  glandular  or  without  glands,  2-3  mm.  long, 
acutish,  persisting  3-4  years ;  staminate  flowers  oblong, 
with  2-3  lateral  anthers  in  each  row  ;  cones  subglobose, 
often  clustered,  15-25  mm.  long,  reddish  or  purplish 
brown  and  shining,  puberulent ;  scales  6-8,  with  a  small 
upwardly  appressed  crescent-shaped  umbo ;  seeds 
reddish  brown  and  glaucous,  acutely  margined,  3  mm. 
long. 

Dry  mountain,  usually  serpentine,  slopes  in  more  or  less 
isolated  groves.  Upper  Sonoran  and  Transition  Zones;  Red 
Mountain,  Mendocino  County,  southward  to  the  Santa  Lucia 
Mountains,  Monterey  County,  California.  Type  locality:  Mount 
Tamalpais,  Marin  County. 
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3.  Cupressus  goveniana  Gord. 
Gowen  Cypress.    Fig.  151. 

Cupresiiis     goreniana     Gord.     Jour.     Hort.     Soc. 

Lond.  4:   295.      1849. 
Cupressus    calif  ornica    Carr.    Trait.     Conif.     127. 

1855. 
C"i(/'re.jji(5 /'r<;"!!7ca  Sarg.  Bot.  Gaz.  31 :    239.     1901, 

Small  tree,  0.3-5  m.  high,  or  rarely  a 
large  tree  nearly  30  m.  high  and  1.5  m. 
in  diameter ;  bark  fibrous,  persistent. 
Leaves  on  slender  4-sided  branchlets, 
slightly  keeled  and  acutish,  glandless ; 
staminate  flowers  oblong,  with  3  lateral 
anthers  in  each  row ;  cones  subglobose  or 
broadly  oblong,  15-20  mm.  long,  reddish 
brown  and  shining,  becoming  gray-brown 
with  age ;  scales  6-8  with  short,  thin- 
edged,  upwardly  appressed  umbos ;  seeds 
black  or  dark  brown,  angular  or  mar- 
gined, minutely  warty,   1-3  mm.  long. 

First  discovered  at  Monterey  on  the  pine 
barrens  of  Huckleberry  Hill.  It  also  occurs  on 
the  pine  barrens  or  the  "White  Plains"  of 
Mendocino  County,  California.     Transition  Zone. 

4.  Cupressus  guadalupensis  S.  Wats. 
Guadaloupe  Cypress.    Fig.  152. 

Cupressus   guadalupensis    S.    Wats.    Proc.    Am.    Acad.    14:    300. 

1879. 
Cupressus  macrocarpa  guadalupensis  Masters,  Gard.   Chron.  III. 

18:  62.    /.  8,  9.  12.      1895. 

Small  tree,  5-10  m.  high,  clothed  from  the  ground 
with  slender,  ascending  branches,  forming  a  thin,  open, 
conical  crown  ;  bark  of  the  trunk  separating  into  ex- 
tremely thin,  reddish  brown  scales,  exfoliating,  leav- 
■  ing  a  smooth,  polished,  red-brown  inner  bark. 
Leaves  on  slender  terete  branchlets,  light  green, 
acutish,  slightly  keeled  at  the  tip,  furnished  with  a 
dorsal  pit,  but  not  resinous-glandular ;  staminate 
flowers  oblong  with  3  lateral  anthers  in  each  row ; 
cones  globose,  20-25  mm.  broad,  light  brown,  becom- 
ing gray-brown  with  age ;  scales  6-8  with  central  sub- 
conical  or  more  or  less  appressed  and  crescent- 
shaped  umbos;  seeds  reddish  brown,  sharply  angled, 
obscurely  warty,  3  mm.  long. 

Dry  moiuitain  slopes.  Upper  Sonoran  Zone;  Orange  County, 
to  Lower  California  and  Guadaloui)e  Island.  Type  locality: 
Guadaloupe  Island. 

5.  Cupressus  macnabiana  Alurr. 
MacNab  Cypress.    Fig.  153. 

Cupressus  inacnahiana   Murr.   Edinb.   New.   Phil.  Jour. 

II.    1:   293.   pi.   11.      1855. 
Cupressus   glandiilosa    Henk.    &    Hochst.    Syn.    Nadelh. 

241.      1865. 
Cupressus  bakeri  Jepson,  Fl.  Calif.   1:  61.      1909. 

Small  tree,  5-10  m.,  rarely  20  m.  high  with 
a  trunk  up  to  6  dm.  in  diameter ;  branches 
usually  crooked  and  forming  an  irregular 
open  crown ;  bark  thin,  gray-brown,  fibrous 
and  persistent.  Leaves  on  slender  branchlets 
slightly  constricted  between  the  pairs,  obtuse, 
flat  and  conspicuously  glandular  on  the  dorsal 
surface,  very  fragrant ;  staminate  flowers  sub- 
globose  with  only  1  or  2  lateral  anthers  in 
each  row ;  cones  globose,  12-18  mm.  broad, 
brown  and  shining;  scales  usually  6;  umbos 
above  the  middle  of  the  scale,  conical,  the 
uppermost  pair  prominent  and  often  incurved ; 
seeds  brown,  3  mm.  long,  obscurely  and 
sparsely   warty. 

Dry  hillsides  and  canons.  Transition  and  Upper  Sonoran  Zones;  Shasta  and  Modoc  Counties  to  Men- 
docino   and    Napa   Counties,    California.     Type   locality:    Near    Whiskeytown,    Shasta   County. 

Cupressus  macnabiana  nevadensis  Abrams  (Cupressus  nevadensis  Abrams,  Torreya  19:  92.  1919). 
Foliage  without  the  characteristic  fragrance  of  the  typical  form,  and  branchlets  more  distinctly  4-sided; 
cones    20-25    mm.    long,    light    gray-brown. 

Dry  slopes  of  igneous  rocks.  Upper  Sonoran  Zone;  Red  Hill,  near  Bodfish,  Piute  Mountains,  Kern 
County,    California. 
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4.     CHAMAECYPARIS  Spach,  Hist.  V6g.  11:  329.     1842. 

Tall  pyramidal  trees  or  rarely  shrubs,  with  thin  scaly  or  deeply  furrowed  bark, 
nodding  leading  shoots,  spreading  branches,  flattened  or  ultimately  terete  branchlets,  2- 
ranked,  in  a  horizontal  plane,  light-colored,  fragrant  wood.  Leaves  scale-like,  ovate, 
acuminate,  opposite  in  pairs,  becoming  brown  and  woody  in  age;  flowers  minute,  terminal, 
monoecious ;  staminate  flowers  oblong,  bearing  numerous  stamens,  their  filaments  short  and 
stout,  with  connectives  broader  than  long,  more  or  less  completely  covering  the  2  globose 
pollen-sacs  ;  ovulate  flowers  subglobose,  composed  of  usually  6  fertile  peltate  scales, 
each  bearing  2-5  erect  ovules;  cones  small,  globose,  maturing  at  the  end  of  the  first  sea- 
son, their  scales  abruptly  enlarged  and  flattened  or  depressed  at  the  apex,  bearing  the  rem- 
nants of  the  flow-er  as  a  short  prominent  projection;  seeds  1-5,  erect,  ovate-oblong,  w^ith  2 
prominent  wings;  cotyledons  2.     [Name  Greek,  meaning  a  low  cypress.] 

Six  species,   one  on  the  Atlantic  Coast,  two   on  the   Pacific   Coast   of  North  America,   and  three  in   Japan 
ajid   Formosa.     Type   species,  Chamaccyparis  sphaeroidea  Spach. 

Bark  thin,  about  10-20  mm.  thick,  divided  into  flat  ridges;  branchlets  scarcely  flattened;  leaves  glandless 
or  obscurely  glandular.  1.   C.   nootkatensis. 

Bark  thick,  often  15-20  cm.  thick,  divided  into  broad,  rounded  ridges;  branchlets  slender,  flattened;  leaves 
conspicuously   glandular.  2.    C.    lau'soniana. 


1.  Chamaccyparis  nootkatensis  (Lamb.)  Spach. 
Alaska  Cypress.     Vig.  154. 

Cupressiis  nootkatensis  Lamb.   Pinus  2:  18.      1824 
Chaniaecyporis  nootkatensis   Spach,    Hist.   Veg.    11:    333.      1842. 

Tree  frequently  30-40  m.  high,  with  a  trunk  1-2  m.  in 
diameter ;  branches  horizontal,  with  distichous  slightly 
flattened  or  terete  yellowish  branchlets ;  bark  15-20  mm. 
thick,  irregularly  furrowed  into  flat,  brown-gray  ridges, 
these  separating  on  the  surface  into  thin,  papery  scales. 
Leaves  faintly  glandular-pitted  or  glandless  on  the  back, 
dark  blue-green,  long-pointed,  closely  appressed  except  on 
vigorous  shoots ;  staminate  flowers  oblong,  4  mm.  long, 
composed  of  3-10  stamens,  with  light  yellow  ovate  con- 
nectives ;  ovulate  flowers  light  reddish  color  with  the  fertile 
scales  bearing  2-4  ovules.  Cone  subglobose,  12  mm.  broad, 
dark  red-brown,  with  4-6  scales,  each  tipped  with  a  promi- 
nent conical  projection;    seeds  1-4,  ovate. 

Humid  Transition  and  Canadian  Zones;  southern  Alaska  southward 
through  western  Brilish  Columbia  and  along  the  Cascade  Mountains 
of  Washington  and  Oregon  as  far  south  as  the  Santiam  River.  The 
wood  is  clear  yellow,  with  a  nearly  white  sapwood,  close-grained, 
verv  durable  and  fragrant.  It  is  used  for  interior  finishing,  furniture, 
and    shipbuilding.      Type   locality:     Nootka    Sound. 


2.  Chamaccyparis  lawsoniana  (Alurr.)  Pari.     Lawsoii  Cypress.    Fig.  155. 


Ciiprcssus  lazvsoniana  Murr.   Edinb.   New   Phil.  Tour.   II. 

1:   292.   pi.   10.      1855. 
Ciipressus    jragrans    Kell.     Proc.     Calif.    Acad.     1:     103. 

1856. 
Cliamaecvparis  Iau'sonia)ia    Pari,   in   DC.    Prod.    16-:    464. 

1868." 

Tree  25-50  tn.  high,  with  a  trunk  abruptly 
enlarged  at  the  base  and  above  this  1-3  m.  in 
diameter,  and  horizontal  or  pendulous  branches 
bearing  slender  flattened  branchlets ;  bark  dark 
red-brown,  smooth  on  young  trees,  on  the  older 
often  15-20  cm.  thick,  separating  into  large, 
thin  shreds,  becoming  divided  into  broad 
rounded  ridges.  Leaves  bright  green  above, 
glaucous  below,  conspicuously  glandular  on 
the  back ;  staminate  flowers  oblong :  stamens 
about  12,  their  connectives  red;  ovulate  flow- 
ers with  pointed  scales,  each  bearing  about  4 
ovules ;  cones  abundant  on  the  upper  branches, 
globose,  8  mm.  broad,  reddish  brown  and  some- 
what glaucous ;  scales  8-10,  with  a  flattened  or 
sunken  apex,  bearing  a  short  conical  projection; 
seeds  ovate,  slightly  flattened,  3  mm.  long, 
chestnut  brown,  broadly  winged. 

Most  abundant  and  reaches  its  best  development  on 
the  western  slojie  of  the  Coast  Ranges  in  southwestern 
Oregon,  Humid  Transition  Zone;  Coos  Bay,  Oregon,  to 
Mad  River,  Humboldt  County,  California.  .As  a  lumber  tree  it  is  known  as  Port  Orford  Cedar,  and  as  an 
ornamental,    Lawson    Cypress.      Type    locality:    Sacramento    River    Canon,    California. 
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Leaves  not  glandular,  entire. 


5.  SABINA  Mill.  Card.  Diet.  Abr.  ed.  4.  1754. 
Evergreen  trees  or  shrubs  with  thin,  shredded  bark,  and  soft,  close-grained,  often 
reddish,  wood.  Leaves  persistent  for  several  years,  scale-like  or  sometimes  awl-shaped, 
opposite  or  in  whorls  of  3.  decurrent  at  the  base;  flowers  dioecious  or  monoecious, 
terminal;  the  staminate  solitary  or  clustered,  their  scales  ovate  or  peltate,  bearing  3-6 
pollen-sacs;  ovulate  flowers  subglobose,  of  2-3  series  of  scales;  ovules  1  or  rarely  2  to 
each  scale  :  cones  berry-like  by  the  coalition  of  the  fleshy  scales  ;  seeds  1  to  several,  wing- 
less;  cotyledons  2-6..    [The  ancient  classical  name  of  a  kind  of  juniper.] 

About   20   species,   widely   distributed   over  the   northern    henii>i)here.      Type   species,   Juiiipenis  sahiiia    T.. 
Berries  large,  red-brown  with  dry  sweet  pulp;  cotyledons  4-6. 

Leaves  glandular-pitted  on  the  back,  usually  in  3's,  rounded  at  the  apex.  1.  5.    californica. 

Leaves  not  glandular-pitted,  acute  or  acuminate,  usually  in  2's.  2.  6".    utahensis. 

Berries  rather  small,  blue  or  blue-black,  with  a  resinous  pulp;   cotyledons  2. 

Leaves  conspicuously  glandular  on  the  back,  denticulate.  3.  S.    occidentalis. 

4.  5".    scopuloriun. 

1.  Sabina  californica  (Carr. )  Antoine. 
California  Juniper.     Fig.  156. 

Junipenis  californica  Carr.  Rev.  Hort.   1854:  352.  /.  21. 

1854. 
Sabina  californica  Antoine,  Cupress.  Gat.  52.  pi.  71.  72. 

1S57. 

An  arborescent  shrub  with  numerous 
branches  forming  a  broad,  rounded  head,  2-4 
m.  high,  or  rarely  a  conical  tree  12  m.  high. 
Leaves  scale-like,  closely  appressed,  usually  in 
3's,  ovate  to  oblong,  4  mm.  long,  distinctly 
glandular-pitted  on  the  back,  bluntly  pointed  ; 
berries  at  first  bluish  with  a  dense  bloom,  at 
maturity  reddish  brown  beneath  the  bloom, 
globose-oblong,  12-18  mm.  long,  nearly  smooth, 
the  pulp  firm,  dry,  and  sweetish ;  seeds  1  or 
2,  ovoid,  sharp-pointed  and  angled,  6-9  mm. 
long,  light  brown  and  shining  above,  dull  and 
yellowish  toward  the  base;  cotyledons  4-6. 

Dry  hillsides.  Upper  Sonoran  Zone;  inner  Coast 
Ranges  of  California,  from  Lake  County  to  the  Te- 
hachapi  Mountains,  and  the  western  base  of  the  .Sierra 
Nevada  in  Tulare  and  Kern  Counties.  South  of  the 
Tehachapi  Mountains  it  is  chiefly  restricted  to  the 
desert  slopes  of  the  mountains  extending  to  northern 
Lower  California.  Type  locality:  California;  locality 
not  given. 

2.  Sabina  utahensis  (Englm.)  Rydb. 
Utah  Juniper.    Fig.  157. 

Junipenis   californica   utahensis    Engelm.      Trans.      St. 

Louis  Acad.  3:  588.      1877. 
Tiinipenis    utahensis   Lemmon,   Rep.    Calif.    State  Board 

Forestry  3:   183.   pi.  28,  f.  2.      1890. 
Sabina    utahensis    Rydb.    Bull.    Torrey    Club    32:    598. 

1905. 

An  arborescent  shrub  or  small  tree,  rarely 
over  2.5-3  m.  high,  with  a  very  crooked  trunk, 
sometimes  6-8  dm.  in  diameter,  but  commonly 
branched  at  the  base,  forming  rounded  clumps, 
1.5-2  m.  high.  Leaves  in  2's  or  rarely  in  3's, 
acute  or  acuminate,  inconspicuously  glandular 
on  the  back  or  usually  without  glands,  light 
yellowish  green ;  staminate  flowers  with  18-24 
stamens ;  fruit  maturing  the  second  year, 
rounded,  or  oblong,  6-9  mm.  long,  reddish 
brown  beneath  the  bloom  when  mature,  with 
a  thick  epidermis  and  thin  dry  sweet  flesh ; 
seeds  1  or  rarely  2,  ovate,  acute,  strongly  and 
abruptly  angled,  with  a  conspicuous  hilum 
extending  nearly  to  the  apex;   cotyledons   4-6. 

Tlie  arid  mountains  and  table  lands  of  the  Great 
Basin  region,  LTpper  .Sonoran  Zone;  southern  V\'yo- 
ming  and  western  Colorado  to  Nevada,  northern  Ari- 
zona, and  the  Providence  and  Panamint  Mountains 
in  southeastern  California.  Type  localitv:  Only  gen- 
eral  range  given. 
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3.  Sabina  occidentalis  (Hook.)  Heller.    Western  Juniper.     Fig.  158. 


Jnniperus  occidentalis  Hook.   Fl.  Bor.  Am.  2:  166.      1838. 
Sabina  occidentalis  Heller,  Muhlenbergia    1:  47.      1904. 

A  tree,  usually  about  8  m.  high,  but  occasionally 
20  m.  high,  with  a  trunk  6-12  dm.  or  rarely  24  dm. 
in  diameter ;  branches  often  very  large,  spreading  at 
right  angles  and  forming  a  flat  top ;  bark  about  20 
mm.  thick,  cinnamon-brown.  Leaves  in  o's,  closely 
appressed,  acute  or  acuminate,  conspicuously  glandular 
and  rounded  on  the  back,  3  mm.  long,  gray-green, 
the  margins  slightly  denticulate ;  staminate  flowers 
with  12-18  stamens ;  berries  rounded  to  oblong,  6-8 
mm.  long,  blue-black  at  maturity  beneath  the  glaucous 
bloom  ;  seeds  2  or  3,  ovate,  acute,  rounded  and  grooved 
or  pitted  on  the  back,  3  mm.  long ;  cotyledons  2. 

Mountain  slopes,  mainly  Canadian  Zone;  western  Idaho 
and  Washington,  southward  through  the  Cascade  Mountains  and 
the  Sierra  Nevada  to  the  San  Bernardino  Mountains,  southern 
California.  Type  locality:  "Common  on  the  higher  parts  of 
the   Columbia   at   the  base  of  the  Rocky  Mountains." 


4.  Sabina  scopulorum  (Sargent)  Rydb. 
Rocky  Mountain  Juniper.     Fii 


ig.  159. 


Jtinipcnis  scopiilorm  Sargent  Card.  &  Forest  10:   420.      1897. 
Sabina  scopulorum   Rydb.   Bull.   Torrey   Club  32:    598.      1905. 

A  tree  often  7-15  m.  high,  with  a  trunk  1  m.  in 
diameter,  or  branched  at  the  base  into  several  spread- 
ing branches;  bark  reddish  brown,  divided  into  low 
narrow  ridges,  becoming  shredded  on  the  surface. 
Leaves  in  2's,  closely  appressed,  acute  or  acuminate, 
obscurely  glandular-pitted,  dark  green  or  glaucous ; 
staminate  flowers  with  usually  only  6  stamens ;  berries 
maturing  the  second  autumn,  globose  or  nearly  so, 
6-8  mm.  long,  bright  blue  beneath  the  bloom,  with  a 
thin  epidermis  and  sweetish  flesh  ;  seeds  1  or  2,  acute, 
prominently  grooved  and  angled,  4-S  mm.  long; 
cotyledons  2. 

Foothills  of  the  Rocky  Mountains,  mainly  Transition  Zone; 
Alberta,  coast  of  British  Columbia  and  Washington,  eastern 
Oregon,  Nevada,  northern  Arizona,  and  western  Texas.  Type 
locality:     not   indicated. 


6.      JUNIPERUS   [Tourn.]  L.  Sp.  PI.  1038.     1753. 

Aromatic  trees  or  shrubs  with  usually  thin,  shreddy  bark,  soft,  close-grained,  often 
reddish,  wood,  and  slender  branches.  Leaves  persistent  for  many  years,  in  whorls  of  3, 
linear-subulate  and  sharp-pointed,  jointed  at  the  base;  flowers  dioecious  or  monoecious, 
axillary,  the  staminate  oblong-ovate,  with  numerous  stamens  in  2  or  3  ranks,  their  con- 
nectives ovate  or  peltate,  scale-like,  yellow,  bearing  2-6  pollen-sacs;  the  ovulate  ovoid,  with 
a  few  opposite  somewhat  fleshy  scales,  each  bearing  1  or  rarely  2  ovules ;  cone  berry-like, 
blue,  blue-black,  or  reddish,  with  a  glaucous  bloom,  formed  by  the  coalition  of  the  flower 
scales,  smooth  or  roughened  by  the  tips  of  the  original  scales;  seeds  1-12,  ovate,  terete  or 
variously  angled,  wingless;  cotyledons  mostly  2.     [The  classical  name.] 

About   10  species   distributed   over   the   northern   hemisi)here   from    the   Arctic   Circle  to   the   mountains   of 
northern   Africa,    West    Indies,   Mexico,    southern   Japan    and    China.     Type   species,   Junipcrns   communis   L. 
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1.  Juniperus  sibirica  Burgsd. 
Dwarf  Juniper.     Fig".  160. 

lunipcrus   sibirica   Burgsd.   Anleit.   Holz.    no.    272.      1787. 
luiiiperus    communis    montaua   Ait.    Hort.    Kew.    3:    414.      1788. 
lumpcrus  nana  Willd.  Sp.   PI.   4:   854.      1806. 
lunipcrus  communis  sibirica  Rydb.   Contr.   U.   S.   Nat.   Herb.   3: 
533.      1896. 

Low  or  usually  prostrate  alpine  or  arctic  shrub, 
forming  patches  several  feet  in  diameter.  Leaves  in 
whorls  of  3,  ascending,  linear-lanceolate,  6-12  mm. 
long,  pungently  acute,  dark  green,  shining  and  keeled 
or  strongly  convex  on  the  lower  surface,  deeply 
grooved  above  and  with  a  broad,  white  band  of 
stomata ;  staminate  flowers  3-6  mm.  long ;  anther- 
■icales  with  a  short  subulate  point ;  berries  globose, 
7-9  mm.  broad,  bright  blue,  covered  with  a  white 
bloom ;  seeds,  1-3,  ovate,  acute,  angled,  about  3  mm. 
long. 

Widely  distributed  over  the  Arctic  and  alpine  regions  of  the 
northern  hemisphere  in  the  Arctic  and  Hudsonian  Zones.  On 
the  Pacific  Coast  it  ranges  from  Alaska  southward  to  the  high 
altitudes  of  the  central  Sierra  Xevada.  Type  locality:  in 
Siberia. 


Family  5.    EPHEDRACEAE. 

Ephedra  Family. 

Shrubs  or  small  trees  wath  jointed  opposite  or  fascicled  branches  and  scale-like 
opposite  or  whorled  leaves ;  flowers  unisexual,  and  usually  dioecious,  with  decus- 
sate persistent  bracts ;  stamens  monodelphous,  suljtended  by  a  membranous  2-lobed 
calyx-like  perianth  ;  anthers  dehiscent  by  terminal  pores.  Ovulate  flowers,  com- 
posed of  a  solitary  erect  ovule  enclosed  in  an  urn-shaped  perianth  which  becomes 
hardened  in  fruit ;  seed  coats  1,  separating  into  2  and  ending  in  an  elongated  style- 
like micropyle ;  embryo  axillary  surrounded  by  copious  endosperm ;  cotyledons  2. 

A  single  genus,   inhabiting  the  arid  regions  of  the   northern   hemisphere.  • 


1.      EPHEDRA  [Tourn.]  L.  Sp.  PI.  1040.     1753. 

Desert  shrubs,  with  jointed,  equisetum-like  branches,  and  persistent  or  deciduous  scale- 
like leaves.      [Ancient   Greek  name,  used  by   Pliny  for  the  horse-tail.] 

About   15  species  distributed  over  the  desert  regions  of  Asia,   northern  Africa  and   North  America.    Type 
species,  Ephedra  distachya  L. 

Leaf-scales  and  bracts  in  twos,  the  latter  only  scarious  on  the  broad  margins,  sessile. 

Branches  bright  green,  erect  and  broom-like.  1.  E.  riridis. 

Branches  pale  glaucous  green,  divergent.  2.  E.   nevadensis. 

Leaf-scales  and  bracts  in  threes,  the  latter  scarious  throughout,  clawed. 

Branches  not  spinose;  leaf-scales  oblong,  obtuse  to  acutish,  soon  splitting  to  the  base  and   recurved. 

3.  E.    californica. 

Branches  spinose-tipped;   leaf-scales  persistent,  sheathing,  sharp-pointed.  4.  E.    trifurca. 


1.  Ephedra  viridis  Coville. 
Green  Ephedra.     Fig.  161. 

Ephedra  riridis  Coville,  Contr.  U.  S.  Nat.   Herl).  4:  220.      1893. 

An  erect  shrub,  5-10  dm.  high,  with  numerous 
slender,  erect,  bright  green  and  broom-like  scabrous 
Ijranches.  Leaf-scales  opposite,  3-6  mm.  long,  sheath- 
ing for  about  two-thirds  their  length,  obtuse  or  toward 
the  ends  of  the  branches  tapering  at  apex,  deciduous 
in  age;  staminate  aments  sessile,  with  4  or  5  pairs  of 
bracts;  fruiting  bracts  of  4  pairs,  round-ovate,  sessile; 
fruit  well  exserted  beyond  the  bracts,  often  in  pairs 
and  triangular,  acutish. 

A  characteristic  species  of  the  Pifion  and  the  upper  part  ot 
the  Juniper  belt  of  the  Mojave  Desert  region.  Upper  Sonoran 
Zone;  southern  Nevada  to  the  vicinity  of  Fort  Tejon  and  the 
desert  slopes  of  the  San  Bernardino  Mountains,  California. 
Type  locality:  near  Crystal  Springs,  Coso  Mountains,  Inyc 
County,  California.  The  species  of  Ephedra  are  often  called 
Mexican   Tea. 
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2.  Ephedra  nevadensis  S.  Wats. 
Nevada  Ephedra.    Fig.  162. 

Ephedra  nevadensis  S.   Wats.  Proc.   Am.  Acad.   14:   298.     1879. 

An  erect  shrub,  5-10  dm.  high,  with  divergently 
spreading,  glaucous  green,  scabrous  branches.  Leaf- 
scales  in  2's,  3-6  mm.  long,  sheathing  to  about  the 
middle,  obtuse  or  tapering  at  the  apex,  mostly  decidu- 
ous in  age;  staminate  aments  sessile,  with  4-6  pairs  of 
bracts;  fruiting  bracts  of  4  or  5  pairs,  round-ovate, 
sessile ;  fruit  exserted,  acutish  at  apex. 

Characteristic  of  the  lower  part  of  the  Juniper  belt  and  the 
upper  part  of  the  Covillea  belt  of  the  desert  regions.  Upper 
and  Lower  Sonoran  Zones;  Nevada  and  southern  Utah  south- 
ward through  Arizona  to  northern  Mexico,  and  through  the 
Mojave  and  Colorado  Deserts  of  California  to  northern  Lower 
California.  Type  locality:  "Pah  Ute  Mountains,  altitude  5000  ft., 
and    Carson    City,    Nevada." 


3.  Ephedra  cahfornica  S.  Wats. 
California  Ephedra.    Fig.  163. 


1879. 

ternate, 


Ephedra  californica  S.  Wats.  Proc.  Am.  Acad.  14:  300 
Low,  spreading  or  suberect  shrub,  with 
smooth  or  slightly  scabrous,  pale,  glaucous  branches,  not 
spinose-tipped.  Leaf-scales  in  3's,  oblong,  acutish, 
sheathing  to  above  the  middle  but  soon  splitting  to  the 
base  and  becoming  recurved,  persistent  and  turning  dark- 
colored  in  age;  staminate  aments  sessile,  globose,  with  4 
whorls  of  ternate  bracts;  fruiting  bracts  of  4  or  5 
whorls,  rather  rigid,  round-reniform,  with  a  short  broad 
claw;  fruit  exserted,  ovoid,  merely  acutish  at  apex, 
about  15  mm.  long. 

Juniper  belt,  Upper  Sonoran  Zone;  Mojave  and  Colorado 
Deserts,  southward  to  Lower  California,  and  westward  to  the 
coast  in  the  vicinity  of  San  Diego.  Type  locality:  Point  Loma, 
San   Diego,    Calif. 


4.  Ephedra  trifurca  Torr. 
Three-forked  Ephedra.    Fig.  164. 

Ephedra  trifurca  Torr.  in  Emory  Rep.   153.      1848. 

An  erect  shrub,  5-10  dm.  high,  with  erect,  nearly  smooth, 
pale  green,  spinose-tipped  branches.  Leaf-scales  in  3's,  5-10 
mm.  long,  sheathing  to  about  the  middle,  persistent,  acumin- 
ate, becoming  white  and  shreddy;  staminate  aments  sessile, 
with  4  or  5  whorls  of  bracts ;  fruiting  bracts  of  many  whorls, 
thin  and  membranous,  round-reniform  with  an  elongated, 
very  slender  claw;  fruit  included  within  the  bract,  tapering 
to  a  prominent  beak. 

Desert  regions,  mainly  Lower  Sonoran  Zone;  western  Texas  and 
southern  Utah  south  to  Mexico,  and  west  to  the  deserts  of  southern 
California  where  it  has  been  found  along  the  Mojave  River  at  Daggett, 
and  on  Superstition  Mountain,  Colorado  Desert.  Type  locality:  "From 
the  region  between  the  Del  Norte  and  the  Gila,  and  the  hills  bordering 
the  latter  river  to  the  desert  west   of  the  Colorado." 
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Class  2.     ANGIOSPERMAE. 

Ovules  borne  in  an  enclosed  ovary  formed  by  a  single  sporophyll  (carpel)  or 
by  several  sporophylls  united  together.  Pollination  is  effected  often  through  the 
agency  of  wind  or  insects  (cross-pollination),  or  less  commonly  within  the  flower 
itself  (self-pollination).  The  pollen-grains  after  alighting  upon  the  summit  of 
the  ovary  (stigma)  germinate,  sending  a  tube  into  the  tissue,  which,  upon  enter- 
ing the  ovule,  effects  fertilization  by  the  fusion  of  the  egg  cell  of  the  ovule  and 
the  spermatozoid  of  the  pollen-tube. 

The  angiosperms  have  been  the  dominating  plants  of  the  world  since  the  Mesozoic  Era,  and  are  repre- 
sented by  over   130,000  living  species,  comprising  two  distinct  sub-classes,   as  follows: 

Cotyledons   1:   stem  endogenous;   leaves  commonly  parallel-veined.  Sub-class   1.   Monocotvledones. 

Cotyledons  2:   stem   (with  rare  exceptions)   exogenous;  leaves  commonly  net-veined. 

Sub-class  2.  Di cotyledon es. 

Sub-class  1.     MONOCOTYLEDONES. 

Stem  composed  of  a  ground-mass  of  soft  tissue  (parenchyma  )  in  which  the 
bundles  of  wood-cells  are  irregularly  imbedded ;  no  distinction  into  wood,  pith  and 
bark.  Leaves  usually  parallel-veined,  mostly  alternate  and  entire,  commonly 
sheathing  the  stem  at  the  base  and  often  with  no  distinction  of  blade  and  petiole. 
Flowers  mostly  3-merous  or  6-merous.  Embryo  with  but  a  single  cotyledon,  and 
the  first  leaves  of  the  germinating  plantlet  alternate. 

Monocotyledonous  plants  are  first  definitely  known   in  Triassic  time.     They  constitute  between   one-fourth 
.and  one-third   of  the  living  angiospermous  flora. 


Family  1.    TYPHACEAE. 

Cat-tail  Family. 

Alarsh  or  aquatic  herbaceous  plants  with  creeping  rootstocks,  fibrous  roots  and 
glabrous  erect,  terete  stems.  Leaves  linear,  flat,  ensiform,  striate,  sheathing  at 
the  base.  Flowers  monoecious,  densely  crowded  in  terminal  spikes,  which  are  sub- 
tended by  spathaceous,  usually  fugaceous  bracts,  and  divided  at  intervals  by  smaller 
bracts,  which  are  caducous,  the  staminate  spikes  uppermost.  Perianth  of  bristles. 
Stamens  2-7,  the  filaments  connate.  Ovary  1,  stipitate,  1-2-celled.  Ovules  anatro- 
pous.  Styles  as  many  as  the  cells  of  the  ovary.  Mingled  among  the  stamens  and 
pistils  are  many  bristly  hairs,  and  among  the  pistillate  flowers  many  sterile  flowers 
with  clavate  tips.    Fruit  a  minute  achene.    Endosperm  copious. 

The  family  comprises  only  one  genus. 


.    1.    TYPHA  [Tourn.l  L.  Sp.  PI.  971.    1753. 

Characters  of  tlie  family.     (Name  ancient.) 

About  10  species,  of  temperate  and  tropical  regions.     Type  species,  Typha  latifolia  L. 

Spikes  with  the  pistillate  and  staminate  portions  usually  contiguous,  the  former  without  bractlets;  stigmas 
spatulate  or  rhomboid;   pollen-grains  in  4's.  1.    T.  latifolia. 

Spikes  with  the  pistillate  and  staminate  portions  usually  distant,  the  former  with  bractlets;  stigmas  linear  or 
oblong-linear;   pollen-grains  simple.  2.   T.  angustifolia. 
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1.  Typha  latifolia  L. 

Broad-leaved  Cat-tail.    Fig.  165. 

Typha  latifolia  L.  Sp.  PL  971.      1753. 

Stems  stout,  1.5-3  m.  tall.  Leaves  6-25  mm.  broad; 
spikes  dark  brown,  the  staminate  and  pistillate  portions 
usually  contiguous,  each  1-3  dm.  long  and  often  25  mm. 
or  more  in  diameter,  the  pistillate  without  bractlets ; 
stigmas  rhomboid  or  spatulate ;  pollen-grains  in  4's ; 
pedicels  of  the  mature  pistillate  flowers  2-3  mm.  long. 

In  marshes,  throughout  North  America,  except  the  extreme 
north.  Also  in  Europe  and  Asia.  This  is  the  most  common 
species  nearly  throughout  the  Pacific  states.  Type  locality:  in 
Europe. 


2.  Typha  angustifolia  L. 
Narrow-leaved  Cat-tail.     Fig.  166. 

Typha  angustifolia  L.  Sp.   PI.  971.      1753. 

Typha  bractesta   Greene,    Bull.   Calif.   Acad.   2:   413.      1S87. 

Stems  slender,  1-3  m.  tall.  Leaves  mostly  narrower 
than  those  of  the  preceding  species,  4-10  mm.,  or  rarely 
more,  wide ;  spikes  light  brown,  the  staminate  and 
pistillate  portions  usually  distant,  each  1-2  dm.  long,  the 
pistillate  at  maturity  5-20  mm.  in  diameter,  and  provided 
with  bractlets  ;  stigmas  linear  or  linear-oblong ;  pollen- 
grains  simple ;  pedicels  of  the  mature  pistillate  flowers 
1  mm.  long  or  less,  the  perianth-bristles  capillary,  with 
one  or  rarely  two  chains  of  cells  at  the  tip. 

Widely  distributed  over  the  northern  hemisphere,  also  in 
tropical  America  and  South  America.  Central  and  southern 
California,  abundant  along  irrigating  canals  in  Imperial  Valley. 
Tvplia  domingensis  Pers.,  a  doubtfully  distinct  species,  has  been 
credited  to  California,  but  all  the  California  material  seems  co- 
specific   and   referable   to  angustifolia.     Type   locality:    Europe. 


Family  2.  SPARGANIACEAE. 
BuR-REED  Family. 
Marsh  or  pond  herbaceous  plants  with  creeping  rootstocks  and  fibrous  roots, 
erect  or  floating  sim.ple  or  branched  stems,  and  linear  alternate  leaves,  sheathing 
at  the  base.  Flowers  monoecious,  densely  crowded  in  globose  heads  on  the  upper 
part  of  the  stem  and  branches,  the  staminate  heads  uppermost,  sessile  or  peduncled. 
Spathes  linear,  immediately  beneath  or  at  a  distance  below  the  head.  Perianth  of 
a  few  irregular  chafify  scales.  Stamens  commonly  5,  their  filaments  distinct; 
anthers  oblong  or  cuneate.  Ovary  sessile,  mostly  1-celled.  rarely  2-celled.  Ovules 
anatropous.  Fruit  1-2-celled  and  1-2-seeded.  nut-like.  Embryo  nearly  straight, 
in  copious  endosperm. 

The   family  comprises  only  one  genus. 


BUR-REED  FAMILY 
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1.     SPARGANIUM  [Tourn.]  L.  Sp.  PI.  971.     1753. 

Characters  of  the  family.    (Greek,  referring  to  tlie  ribbon-like  leaves.) 

About  20   species,  of  temperate  and  cool    regions  of  both   the  northern   and   southern  hemispheres.     Type 
species,  Sparganium  erectum  L. 

Inflorescence  branched;   achenes  sessile,  truncate  or  rounded  at  ajjex. 

Achenes  cuneate-obpyramidal,  nearly  as  broad  as  long,  truncate  or  depressed  at  apex. 

1.  5'.    eurycarpum. 
Achenes  obovoid,  decidedly  longer  than  broad,  rounded  at  the  apex. 

Perianth  scales  dilated  toward  the  base;  25-30  mm.  broad;  achenes  9-10  mm.   long. 

2.  .S".    californicum. 
Perianth  scales  narrowed  below;  achenes  6-8  mm.  long;  heads  20-25  mm.  broad.   3.  S.   greenei. 

Inflorescence  simple;  achenes  stipitate. 

Achenes  fusiform,  more  or  less  tapering  into  the  beak. 

Leaves,  at  least  the  middle  ones,  triangular -keeled.  4.  5".   simplex. 

Leaves  not  keeled,  mainly  floating.  5.   5".  angttstifolittm. 

Achenes  obovate,  rounded  at  apex,   the  slender  beak  about   1   mm.   long.  6.   5".    viiiiimum. 


1.  Sparganium  eurycarpum  Engelm. 
Broad-fruited  Bur-reed.    Fig.  167. 

sparganium   eurxcarpiim   Engelm.;   A.   Gray,   Man.   ed. 
2,   430.      1856. 

Stems  erect,  5-15  dm.  high,  stout,  branching. 
Leaves  5-10  dm.  long,  7-10  mm.  wide,  flat, 
slightly  keeled  beneath;  pistillate  heads  2-4  on 
the  stem  or  branches,  sessile  or  usually  pe- 
duncled,  in  fruit  20-25  mm.  in  diameter; 
perianth  scales  long-clawed,  nearly  as  long  as 
the  achenes ;  anthers  about  1  mm.  long,  elliptic- 
clavate ;  stigmas  often  2,  filiform,  about  2  mm. 
long;  achenes  sessile,  cuneate-obpyramidal, 
3-5-angled,  6-8  mm.  long  and  nearly  as  broad, 
truncate  or  depressed  at  the  apex,  the  beak 
about  3  mm.  long. 

In  marshes  and  along  streams.  Austral  and  Boreal 
Zones;  British  Columbia  to  Newfoundland,  south  to 
California,  Utah,  and  Florida.  In  the  Pacific  States, 
mainly  east  of  the  Cascade  Mountains  in  Washington 
and  Oregon,  and  in  the  interior  valleys  of  California. 
Type  locality:  eastern   United   States. 


2.   Sparganium  californicum  Greene. 


California  Bur-reed. 


Fig.  168. 


sparganium   californicum   Greene,   Bull.   Calif.  Acad.   1:    11.      1884. 

Stem  stout,  branching,  1-2  m.  high.  Leaves  linear,  flat, 
slightly  keeled  beneath,  the  lowest  1-1.5  m.  long,  staminate 
heads  numerous ;  pistillate  heads  1-2  on  a  branch,  sessile, 
25-30  mm.  in  diameter,  coinpact  and  hard ;  achenes  sessile, 
obovoid,  3-5-angled,  rounded  at  the  apex,  9-10  mm.  long, 
about  6  mm.  broad;  beak  nearly  2  mm.  long;  scales  long- 
clawed,  rounded  and  erose  at  the  summit,  scarcely  wider 
than  the  dilated  lower  portion  of  the  claw ;  stigmas  linear, 
usually  2. 

Marshes,  mainly  in  the  L'pper  Sonoran  Zone;  central  California, 
from  Napa  to  Monterey  Counties.  Type  locality:  Calistoga,  Napa 
County,  California. 
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3.  Sparganium  greenei  jNIorong. 
California  Bur-reed.     Fig.  169. 

Spargaitiion    grecnci   Morong,    Bull.    Torrey    Club    15:    77. 

1888. 
Sparqanium     eurycarpum     greenei     Graebner,     in     Engler 

Pflanzenreich"4":    13.      1900. 

Stem  stout,  erect,  6-18  dm.  high.  Leaves  3-15 
dm.  long,  8-12  mm.  wide,  keeled ;  bracts  similar 
but  smaller,  margins  not  scarious  at  base ;  in- 
florescence branched ;  the  lower  branches  erect, 
with  usually  2  pistillate  and  6-10  staminate  heads; 
fruiting  heads  20-25  mm.  in  diameter ;  scales  with 
a  cuneate  or  rhombic  blade  decidedly  broader 
than  the  narrow  claw ;  achenes  sessile,  brown, 
shining,  obovoid  with  a  rounded  summit,  7-9  mm. 
long,  about  5  mm.  thick,  3-5-angled  ;  beak  about 
2  mm.  long;  stigmas  1  or  2,  filiform,  about  1  mm. 
long. 

In  marshes  of  the  Pacific  Coast  region;  Transition  to 
Lower  Sonoran  Zones;  Vancouver  Island  to  northern 
Lower  California.  Type  locality:  Olema,  Marin  County, 
California. 


4.  Sparganium  simplex  Hu.ds. 
Simple-stemmed  Bur-reed.     Fig.  170. 

Spai-ganium  simplex  Huds.   Fl.  Aug.   ed.  2,   401.      1788. 

Stem  rather  stout,  4-6  dm.  high.  Leaves  4-10 
dm.  long,  8-16  mm.  wide,  triangular-keeled ;  bracts 
flat  or  slightly  keeled ;  inflorescence  usually  sim- 
ple, the  pistillate  heads  2-5,  at  least  some  of  them 
supra-axillary,  the  lower  1  or  2  peduncled,  the 
staminate  heads  4-8 ;  fruiting  heads  about  15  mm. 
in  diameter ;  achenes  brown  or  greenish  brown, 
stipitate,  5-6  mm.  long,  fusiform,  often  con- 
stricted at  the  middle;  stigma  linear,  about  1 
mm.  long. 

Widely  distributed  over  the  cooler  regions  of  the 
northern  hemisphere;  British  Columbia  to  Humboldt 
County,  California,  mainly  in  the  Canadian  Zone.  Type 
locality:   Europe. 


5.  Sparganium  angustifolium  Michx. 
Narrow-leaved  Bur-reed.     Fig.  171. 

sparganium  angnstifolitim  Michx.   Fl.  Bor.  Am.  2:   189.      1803. 
Sparganium  simplex  angustifolium  Torr.  FL   N.  Y.   2:  249.     1843. 
Sparganium    simplex    multipedunctilatiim    Morong,     Bull.    Torrey 

Club  15:  79.     1888. 
Sparganium  multipedunculatum  Rydb.   Bull.  Torrey  Club  32:   598. 

1905. 

Stem  floating  and  elongated,  or  erect  and  30-50  cm. 
high.  Leaves  narrow  4-10  mm.  wide,  flat  not  keeled, 
dilated  and  scarious-margined  at  the  base;  inflorescence 
usually  simple,  the  pistillate  heads  2-4,  the  lower  1  or  2 
usually  on  supra-axillary  peduncles,  the  staminate 
heads  usually  approximate;  fruit  heads  7-10  mm.  in  di- 
ameter ;  achenes  stipitate,  about  4  mm.  long,  fusiform, 
brown ;  stigma  linear,  about  1  mm.  long. 

Margins  of  slow-running  streams  and  ponds;  throughout  the 
cooler  regions  of  North  America;  ranging  from  British  Columbia 
to  the  San  Bernardino  Mountains,  California,  mainly  in  the 
Canadian    Zone.     Type   locality:   Canada. 


BUR-REED  FAMILY 


83 


6.  Sparganium  minimum  Fries. 
Small  Bur- reed.     Fig.  172. 

sparganium   minimum   Fries,   Summa  Veg.    Scand.   2:    560.     1S49. 

Stem  floating  and  elongated,  or  decumbent,  ascending  or 
erect,  and  relatively  short.  Leaves  dark  green,  flat,  narrow, 
mostly  2i-7  mm.  wide  ;  tlie  sheaths  of  the  upper  leaves  dilated 
but  not  scarious-margined ;  inflorescence  simple,  the  pistillate 
heads  solitary  or  2  or  3  and  placed  about  equally  distant, 
axillary ;  fruiting  heads  about  5  mm.  in  diameter ;  achenes 
short  stipitate,  about  3  mm.  long,  broadly  ellipsoid,  usually 
constricted  below  the  middle,  dull  greenish  brown ;  stigma 
obliquely  oblong  or  oval. 

In  ponds  and  streams  of  the  cooler  regions  of  the  northern  hemi- 
sphere; Swan  Lake,  Vancouver  Island,  and  Mount  Rainier.  Type  lo- 
cality: Sweden. 


Family  3.    ZANNICHELLIACEAE. 
PoNDWEED  Family. 

Perennial  fresh-water  plants  with  floating  or  submerged  leaves  or  both.  Leaves 
petioled  or  sessile,  capillary  or  expanded  into  a  proper  blade,  or  rarely  reduced  to 
terete  phyllodes.  Flowers  perfect  or  monoecious,  in  sessile  or  peduncled  spikes 
or  in  small  axillary  clusters.  Perianth  none,  but  flowers  sometimes  enclosed  in 
a  hvaline  sheath.  Stamens  1-4;  anthers  extrorse,  1-2-celled,  the  connective  some- 
times becoming  perianth-like.  Pistils  of  1-4  distinct  carpels.  Fruits  of  small 
drupelets,  sessile  or  stipitate.     Endosperm  wanting. 

About  4  genera  and  70  species  of  wide  geographic  distribution,  most  abundant  in  north  temperate  regions. 

Flowers  perfect;  stamens  2  or  4. 

Stamens  4;   drupelets  sessile.  L   Potamogeton. 

Stamens  2;    drupelets   stipitate.  2.  Ruppia. 

Flowers  monoecious;  stamen  1.  3.  Zannichellia. 


1.     POTAMOGETON  L. 


1753. 


Sp.  PI.  126. 

Leaves  alternate  or  the  uppermost  opposite,  often  of  two  kinds,  submerged  and  floating, 
the  submerged  mostly  linear,  the  floating  petioled,  coriaceous,  lanceolate  or  broader.  Stipules 
membranaceous,  more  or  less  united  and  sheathing,  free  or  connate  to  the  base  of  the  leaf  or 
petiole.  Spikes  sheathed  by  the  stipules  in  the  bud,  mostly  raised  on  a  peduncle  to  the  surface 
of  the  water.  Sepals  4,  rounded,  valvate  in  the  bud,  green  or  reddish.  Stainens  4  opposite 
the  sepals;  anthers  2-celled.  Ovaries  4,  sessile,  distinct,  1-celled,  1-ovuled,  attenuated  into 
a  short  recurved  style,  or  with  a  sessile  stigma.  Fruit  of  4  ovoid  or  subglobose  drupelets, 
the  pericarp  usually  thin  and  hard  or  spongy.  Seeds  crustaceous,  campylotropous,  with  an 
imcinate  embryo  thickened  at  the  radicular  end.    [Greek,  in  allusion  to  the  aquatic  habit.] 

A   genus   of  about  65  species,   inhabiting  temperate   regions.     Type  species,   Potamogeton  natans  L. 

Leaves  of  2  kinds,  floating  and  submerged,  the  former  coriaceous  with  a  dilated  blade,  petioled,  different  in 
form  from  the  submerged  thinner  ones. 
Submerged  leaves  filiform   or  linear,  not   over  4   mm.  wide. 
Spikes  all  alike,  cylindric. 

Submerged  leaves  filiform;  floating  leaves,  subcordate  at  base.  1.   P.    natans. 

Submerged    leaves    narrowly    linear-lanceolate,    2-4    mm.    wide;    floating   leaves    attenuate    into    the 
petiole.  4.   P.   epihydnis. 

Spikes  of  2  kinds,  the  emersed  cylindric,  many-flowered,  the  submerged  capitate,   few-flowered. 

Peduncles  of  the  submerged  spikes  equaling  or  exceeding  the  spikes.  2.  P.    diversifoliiis. 

Peduncles  of  the  submerged  spikes  shorter  than  the  spikes.  3.  P.    dimorphus. 

Svibmerged  leaves  lanceolate  to  ovate,  when   approaching  linear  at  least   over  4  mm. 
Floating  leaves  30-50-nerved. 
Floating  leaves  with  fewer  nerves. 

Submerged  leaves,  at  least  all  but  the  lowest,  sessile. 
Submerged  leaves  serrulate  at  apex. 
Submerged  leaves  entire. 

Upper  leaves  and  spikes  reddish;  submerged  leaves  lanceolate. 
Upper  leaves  and  spikes   green;   sul)merged   leaves   linear. 
Submerged  leaves  all  petioled. 


wide. 

5.  P.   amplifalius. 


6.   P.   angitstifolius. 


P. 
P. 


alpiiius. 
heterophyllus. 


9.    P.    americanus. 
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Leaves  all  submerged  and  similar. 
Leaves  lanceolate,  oblong  or   ovate. 
Leaves  not  clasping  at  base. 
Leaves  serrulate  only  at  tip. 
Leaves  serrulate  throughout. 
Leaves  clasping  or  half  clasping  at  base. 

Stipules  conspicuous  and  persistent;   leaves  half  clasping. 
Stipules  short  and  inconspicuous. 
Leaves  narrowly  linear  or  setaceous. 
Stipules  free  from   the  leaves. 

Without  propagating  buds  or   glands. 
With  propagating  buds  or  glands  or  both. 
Stems  filiform;   leaves  capillary. 
Stems  much  flattened;  leaves  narrowly  linear. 
Stipules  adnate  to  the  leaf  or  petiole. 

Leaves  narrowly  linear,   1  mm.  broad  or  more. 

Nutlets  1-keeled  or  without  keel;  leaves  in  terminal   clusters. 
Nutlets   3-keeled;   leaves   2-ranked. 
Leaves  capillary,  less  than   1   mm.  wide. 


10.  P.  lucens. 

11.  P.  crispus. 

12.  P.  praelongus. 

13.  P.  richardsonit. 


14.  P.   foliosns. 

15.  P.   piisillus. 

16.  P.    compressus. 


17.  P.   latifoUus. 

18.  P.   robbinsii. 

19.  P.    pectinatiis. 


1.  Potamogeton  natans  L. 


Common  Floating  Pondweed. 


Fio-.  173. 


Potamogeton    natans   L.   Sp.    PL   126.      1753. 

Stems  simple  or  sparingly  branched,  6-15  dm.  long. 
Floating  leaves  5-10  cm.  long,  2.5-5  cm.  wide,  ovate, 
oval  or  elliptic,  rounded  or  subcordate  at  base,  many- 
nerved,  thick,  on  petioles  a  little  longer  to  three  times 
as  long ;  submerged  leaves  reduced  to  bladeless  petioles, 
commonly  perishing  and  seldom  seen  at  the  fruiting 
period;  stipules  usually  over  5  cm.  long,  acute,  2-keeled; 
peduncles  5-10  cm.  long,  as  thick  as  the  stem ;  spikes 
cylindric,  about  5  cm.  long,  dense;  fruit  4-5  mm.  long, 
narrowly  obovoid,  turgid,  scarcely  keeled ;  style  broad 
and  facial ;  nutlet  hard,  more  or  less  pitted  or  impressed 
on  the  sides,  2-grooved  on  the  back ;  embryo  forming 
an  incomplete  circle,  the  apex  pointing  toward  the  base. 

British  Columbia  and  Nova  Scotia  to  New  Jersey,  Nebraska, 
and  southern  California.  Also  in  Europe  and  Asia.  Transition 
and  Boreal   Zones.     Type  locality:   in   Europe. 


2.  Potamogeton  diversifolius  Raf. 
Rafinesque's  Pondweed. 


Fig.  174. 

Potamogeton  hvbridus  Michx.  Fl.  Bor.  Am.   1:   101.      1803, 

not  Thuill.  "  1790. 
Potamogeton    diversifolius    Raf.     Med.     Rep.    IL    5:     354. 

1808. 

Stems  flattened  or  sometimes  terete,  much- 
branched.  Floating  leaves  coriaceous,  the  largest 
2-5  mm.  long,  12  mm.  wide,  oval  or  elliptic  and 
obtuse,  or  lanceolate-oblong  and  acute ;  petioles 
shorter  or  sometimes  longer  than  the  blade,  fili- 
form or  dilated ;  submerged  leaves  setaceous, 
seldom  over  0.5  mm.  wide,  2.5-8  cm.  long; 
stipules  6-10  cm.  long,  obtuse  or  truncate ; 
emersed  spikes  cylindric,  6-10  mm.  long,  many- 
flowered,  on  peduncles  6-14  mm.  long,  the  sub- 
merged globular,  few-flowered,  on  peduncles  4-6 
mm.  long;  fruit  cochleate,  rarely  over  1  mm. 
long,  3-keeled,  the  middle  keel  narrowly  winged 
and  usually  with  7-12  knob-like  teeth  on  the 
margin,  the  lateral  keel  sharp  or  toothed ;  embryo 
coiled  lJ/2  times. 

In    still    water,    Maine    to    Florida,    and    Cuba,    west    to    Texas,    northern 
locality:   Carolina. 
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3.  Potamogeton  dimorphus  Raf. 
Spiral  T'ondweed.     Fig.  175. 

Potamogeton  dimorj-hus  Raf.  Am.  Month.  Mag.  1:  338.      1817. 
Potamogeton  st^irillus   Tuckerm.    Am.    Tourn.    Sci.    II.    6:    228. 
1848. 

Stems  1-3  dm.  long,  compressed,  branched,  the 
branches  often  short  and  recurved.  Floating  leaves 
oval  or  elHptic,  obtuse,  the  largest  about  25  mm. 
long  and  1  cm.  wide,  with  5-13  nerves  deeply  im- 
pressed beneath ;  petioles  often  25  mm.  long ;  sub- 
merged leaves  linear,  3-5  cm.  long,  about  1  mm.  wide, 
mostly  5-nerved ;  stipules  of  the  upper  floating  leaves 
free,  those  of  the  submerged  leaves  adnate  to  the 
lilade  or  petiole;  emersed  spikes  6-10  mm.  long, 
many-fruited,  distinctly  peduncled  ;' submerged  spikes 
globular  and  nearly  sessile,  few-flowered;  fruit 
cochleate,  roundish,  less  than  2  mm.  long,  flat  and 
deeply  impressed  on  the  sides,  3-keeled  on  the  back, 
the  middle  keel  winged  and  rarely  4-5-toothed; 
styles  deciduous  ;  embryo  spiral,  about  one  and  one- 
half  turns. 

In  still,  shallow  water.  Nova  Scotia  to  Virginia,  west  to 
Minnesota  and  California,  where  it  occurs  in  the  Sierra 
Nevada  and  San  Jacinto  Mountains;  Transition  Zone.  Type 
locality:   Pennsylvania. 


4.  Potamogeton  epihydrus  Rat. 
Nuttall's  Pondweed.     Fig.  176. 

Potamogeton  epihydrus  Raf.   Med.  Rep.   II.   5:   354.      1808. 

Potamogeton    nuttallii    Cham.     &     Sch.     Linnaea     2:     226. 

1827. 
Potamogeton    claytoni   Tuckerm.    Am.    Journ.    Sci.    45:    38. 

1843. 

Stems  siiTiple  or  branched,  slender,  compressed, 
1-2  m.  long.  Floating  leaves  elliptic,  or  obovate, 
obtuse  at  the  apex,  narrowed  at  base,  3-8  cm. 
long,  8-24  mm.  wide,  about  175-nerved;  petioles 
2-5  cm.  long;  stipules  free  from  the  petioles,  ob- 
tuse, 2-3  cm.  long ;  submerged  leaves  sessile, 
linear  or  linear-lanceolate,  5-nerved,  with  a  cel- 
lular reticulation  along  the  midrib,  6-14  cm.  long, 
3-4  mm.  wide ;  spikes  cylindric,  many-flowered, 
1.5-6  cm.  long;  nutlets  deeply  pitted,  3-keeled,  the 
middle  keel  sharp ;  embryo  a  complete  spiral. 

In  quiet  streams  and  lakes,  Boreal  and  Transition 
Zones;  Newfoundland  to  British  Columbia,  south  to 
North  Carolina  and  central  California.  On  the  Pacific 
Coast  it  is  frequent  in  British  Columbia  and  Washington, 
but  in  California  it  is  known  only  from  Yosemite  Valley. 
Type   locality:   Canada. 


5.  Potamogeton  amplifolius  Tuckerm. 
Large-leaved  Pondweed.     Fig.  177. 

Potamogeton    amplifolius    Tuckerm.    Am.    Tourn.     Sci.    II. 
6:   225.      1848. 

Stems  long,  simple  or  occasionally  branched. 
Floating  leaves  oval  or  ovate,  abruptly  pointed  at 
the  apex,  rounded  at  the  base,  5-10  cm.  long,  3-5 
cm.  wide,  32-40-nerved ;  petioles  7-12  cm.  long ; 
stipules  2-keeled,  5-8  cm.  long;  submerged  leaves 
usually  petioled,  the  upper  often  elliptic  or  oval, 
S-15  cm.  long,  3-6  cm.  wide,  the  lower  lanceolate, 
sometimes  falcate,  often  20  cm.  long,  3-5  cm. 
wide ;  petioles  1-3.5  cm.  long,  usually  winged ; 
spikes  cylindric,  2.5-5  cm.  long,  densely  flowered ; 
peduncles  5-18  cm.  long,  twice  as  thick  as  the 
petioles ;  nutlets  smooth,  3-keeled,  the  middle  keel 
larger  than  the  lateral ;  eml)ryo  a  complete  spiral. 

Widely  distributed  over  North  America  from  Maine 
to  Puget  Sound,  south  to  Guatemala.  On  the  Pacifiic 
Coast  ranging  from  British  Columbia  to  the  southern 
Sierra  Nevada,  mainly  in  the  Transition  Zone.  Type 
Ujcality:   Cambridge,   Mass. 


86 


ZANNICHELLIACEAE 


& 


6.  Potamogeton   angustifolius    Berch.    cc 
Presl.  Ziz's  Pondweed.     Fig'.  178. 

Potamogeton  angustifolius  Berch.  &  Presl,  Rost.   19.      1821. 
Potamogeton  sizii  Roth.   Enum.   1:   531.      1827. 

Stems  slender,  branching.  Floating  leaves  el- 
liptic, 3-5  cm.  long,  12-25  mm.  wide,  acute  or 
acuminate  at  apex,  sometimes  mucronate,  nar- 
rowed to  the  acute  base,  about  15-nerved ;  petioles 
shorter  than  the  blades  or  sometimes  longer ; 
submerged  leaves  sessile  or  the  upper  petioled, 
lanceolate  or  somewhat  spatulate,  pellucid,  minute- 
1\-  serrulate  towards  the  acute,  'sometimes  cuspi- 
date apex,  5-15  cm.  long,  0.5-2.5  cm.  wide, 
7-nerved,  sometimes  with  a  few  intermediate 
secondary  nerves;  stipules  2-keeled,  15-30  mm. 
long,  obtuse,  axillary  and  free  from  the  petioles ; 
spikes  cjdindric,  2.5-4.5  cm.  long,  densely  flowered; 
peduncles  as  thick  as  the  stem  or  thicker,  6-12 
cm.  long;  nutlets  smooth,  3-keeled  at  maturity; 
3-4  mm.  long;  apex  of  the  embryo  pointing  di- 
rectly toward  the  base. 

Ponds   and    streams;    Maine   to    Florida,    Texas,    and    Guatemala,   also    in    Europe 
it   has   been   collected   at   Tiajuana,    Lower    California.      Type   locality:    Bohemia. 
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7.  Potamogeton  alpinus  Balbis. 
Northern  Pondweed.     Fig.  179. 

Potamogeton    alpinus   Balbis,    Misc.    Bot.    13.      1804. 
Potamogeton    rufcscens   Schrad.;    Cham.    Adn.    Fl.    Ber.   5. 
ISIS. 

Whole  plant  of  a  reddish  tinge  ;  stems  simple 
or  branched,  somewhat  compressed.  Floating 
leaves  spatulate  or  oblanceolate,  obtuse  at  the 
apex,  narrowed  at  the  acute  base,  25-35  mm.  long, 
8-13  mm.  wide,  coriaceous;  petioles  as  long  as 
the  blades  or  longer;  submerged  leaves  sessile, 
oblong-lanceolate  to  linear-lanceolate,  7-25  cm. 
long,  as  wide  or  wider  than  the  floating  leaves ; 
stipules  axillary  and  free  from  the  petiole,  ob- 
scurely 2-keeled,  20-35  mm.  long ;  spikes  cylindric, 
15-35  mm.  long,  many-flowered;  peduncles  5-18 
mm.  long,  as  thick  as  the  stem ;  nutlets  smooth,  or 
pitted  when  young,  3-keeled,  the  middle  keel  ob- 
scurely winged  and  more  prominent  than  the 
smaller  lateral  keels  ;  embryo  an  incomplete  spiral, 
the  apex  pointing  towards  the  base, 
ukon  and  I-abrador  to  Florida  and  the  southern  Sierra  Nevada,  Cali- 
Type   locality :    Lake   Chaniollet,    France. 


8.  Potamogeton  heterophyllus  Schreb. 
Various-leaved  Pondweed. 


Fig. 


180. 


Potamogeton    heterophvUus    Schreb.    Spied.    Fl.    Lips.    21. 

1771. 
Potamogeton    gramineus    of    various    American    botanists, 

not  L. 

Stem  simple,  or  simply  or  dichotomously 
branching,  sometimes  as  long  as  4  m.  Floating 
leaves  present  or  sometimes  wanting,  on  petioles 
usually  longer  than  the  blades,  ovate  or  elliptic-' 
ovate,  2-6  cm.  long,  7-25  mm.  wide,  acute  or 
mucronate  at  apex,  narrowed  or  subcordate  at 
base,  coriaceous ;  submerged  leaves  sessile  or  the 
upper  petioled,  15-30  cm.  long,  2-18  mm.  wide, 
varying  from  narrowly  linear  to  lanceolate  or  ob- 
lanceolate. translucent,  3-7-nerved ;  stipules  axil- 
lary and  free  from  the  petiole,  15-25  mm.  long; 
spikes  cylindric,  2-4  cm.  long,  many-flowered ;  pe- 
duncles mostly  twice  as  thick  as  the  stem,  4-10 
cm.  long  or  sometimes  becoming  much  elongated ; 
nutlets  slightly  compressed  or  pitted,  obscurely 
3-keeled ;  embryo  an  incomplete  spiral,  the  ape.x 
pointing  toward  the  base. 

Widely  distributed  over  the  northern  hemisphere.  On  the  Pacific  Coast  ranging  from 
to  the  southern  Sierra  Nevada,  California,  in  the  Transition  and  Boreal  Zones.  Type 
thai,   Germany. 
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9.  Potamogeton  americanus  Cham.  &  Sch. 
Long-leaved  Pondweed.     Fig.  18L 

Potamogeton  americanus  Cham.   &   Sch.   Linnaea   2:   226.      1827. 
Potamogeton    lonchites    Tuckerm.    Am.    Journ.    Sci.    II.    6:    226. 

1848. 

Stem  terete,  mtich-branched.  1-2  m.  long.  Flonting 
leaves  elliptic,  2-12  cm.  long,  5-35  mm.  wide,  acute  at 
apex,  rounded  or  rarely  acutish  at  base,  coriaceous, 
17-27-nerved ;  petioles  4-15  cm.  long,  about  as  thick  as 
the  peduncles  ;  submerged  leaves  petioled,  linear-lanceo- 
n  late,  10-30  cm.  long,  as  wide  or  nearly  as  wide  as  the 
floating  leaves,  7-nerved,  thin  and  pellucid,  sometimes 
tinged  with  red ;  stipules  2-10  cm.  long ;  spikes  cylindric, 
2-6  cm.  long,  many-flowered  ;  peduncles  as  long  as  or 
much  longer  than  the  spike,  thickening  upward ;  nutlets 
smooth,  3-keeled,  the  middle  keel  prominent,  sometimes 
slightly  winged ;  embryo  a  complete  spiral,  the  curved 
apex  pointing  just  inside  the  base. 

Mainly  in  the  Austral  Zones;  Vermont  and  Washington,  to 
the  West  Indies,  Mexico,  and  southern  California.  Also  in 
Europe  and  Asia.     Type   locality:   Carolina. 


10.  Potamoseton  lucens  L. 


Shining  Pondweed. 


Fig.   182. 


Potamogeton  lucens  L.    Sp.    PI.    126.      1753. 

Potamogeton   proteus   lucens    Cham.    &   Schl.    Linnaea   2:    197. 
1827. 

Stems  usually  much-branched,  thick.  Leaves  all 
submerged,  petioled  or  sometimes  sessile,  lanceolate, 
elliptic  or  the  uppermost  oval,  6-16  cm.  long,  2-4.5  cm. 
wide,  acute  or  acuminate  and  cuspidate  at  apex,  rarely 
rounded,  rounded  or  attenuate  at  base ;  petioles 
0.5-2  cm.  long,  often  winged  above  the  middle ; 
stipules,  axillary  and  free  from  the  petioles,  2-7  cm. 
long,  obtuse,  2-keeled ;  spikes  4.5-6  cm.  long,  many- 
flowered  ;  peduncles  as  thick  or  thicker  than  the 
stems,  6-14  cm.  long;  nutlets  with  a  groove  running 
inward  from  the  base,  thus  apparently  pitted ;  in- 
conspicuously keeled ;  style  scarcely  1  mm.  long ; 
embryo  a  complete  spiral. 

Widely  distributed  over  the  northern  hemisphere;  on  the 
Pacific  Coast  extending  from  British  Columbia  to  southern 
California.  Most  common  in  the  valleys  and  foothills  of 
California.     Type   locality:   Europe. 


11.  Potamogeton  crispus  L. 

Curled-leaved  Pondweed.     Fig.   183. 

Potamogeton   crispus  L.   Sp.    PL    126.      1753. 

Stems  branching,  compressed.  Leaves  all  submerged, 
linear-oblong  to  oblong-lanceolate,  2-5  cm.  long,  5-15 
mm.  wide,  sessile  or  semi-ample.xicaul,  obtuse  at  apex, 
crisped  and  serrulate,  the  midrib  prominent  with  2  fine 
lateral  nerves ;  stipules  scarious,  fugacious ;  propagating 
buds  prominent  in  the  axils  of  decayed  lea\es  and  at 
the  ends  of  branches;  spikes  cylindric,  12-18  mm.  long; 
peduncles  as  thick  or  thicker  than  the  stems,  often 
recurved  in  fruit ;  fruit  ovoid,  3-keeled,  the  middle  keel 
with  a  spur-like  projection  near  the  base;  style  about 
2  mm.  long,  nearly  as  long  as  the  body  of  the  fruit ; 
embryo  an  incomplete  spiral,  its  straight  ape.x  pointing 
directh'  toward  the  base. 

Santa  Ana  River,  near  Corona,  southern  California;  also  in 
the  Atlantic    States,  and   Europe.     Type   locality:   Europe. 
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12.  Potamogeton  praelongus  Wulf. 
White-stemmed    Pondweed.     Fig.    184. 

Potamogeton  praelongus  Wulf.  in  Roem.  Arch.  3:  331.  1S05. 
Stems  white,  flexuous,  flattened,  much-branched, 
sometimes  3  m.  long.  Leaves  all  submerged,  oblong 
or  oblong-lanceolate,  5-25  cm.  long,  15-30  mm.  wide, 
amplexicaul,  bright  green,  with  3-5  main  nerves ; 
stipules  white,  scarious,  obtuse,  commonly  closely 
embracing  the  stem ;  peduncles  1-3  dm.  long,  erect, 
straight,  about  as  thick  as  the  stem ;  spikes  cylindric, 
1-4  cm.  long,  thick ;  nutlets  smooth,  1-keeled  or 
sometimes  with  2  lateral  and  less  conspicuous  keels  ; 
embryo  an  incomplete  spiral,  the  straight  apex  point- 
ing toward  the  apex. 

Growing  in  deep  water  and  widely  distributed  over  the 
cool  temperate  regions  of  the  northern  hemisphere.  On  the 
Pacific  Coast  ranging  from  British  Columbia  southward 
through  the  Boreal  Zones  to  the  southern  Sierra  Nevada, 
California.     Type    locality:   Europe. 


13.  Potamogeton  richardsonii   (A.  Benn.) 

Rydb. 

Richardson's  Pondweed.     Fig.   185. 

Potamogeton  perfoliatus  richardsonii  A.  Benn.  Journ.  Bot.  27: 

25.      1889. 
Potamogeton   richardsonii   Rydb.    Bull.    Torrey    Club   32:    599. 

1905. 

Stems  branched.  Leaves  all  submerged,  long- 
lanceolate  from  a  cordate-clasping  base,  acuminate, 
3-11  cm.  long,  wavy,  pale  bright  green;  stipules  con- 
spicuous, at  least  as  shreds;  peduncles  5-15  cm. 
long,  thickened  upward  and  somewhat  spongy ;  spikes 
cylindric,  15-35  mm.  long;  nutlet  irregularly  obovoid, 
4  mm.  long,  obscurely  3-carinate  on  the  back,  the 
sides  with  a  shallow  indentation  that  runs  into  the 
face ;  style  nearly  facial. 

Widely  distributed  over  the  cool  temperate  regions  of 
North  America.  On  the  Pacific  Coast  ranging  from  British 
Columbia  to  the  Sierra  Nevada.  California.  Mainly  confined 
to  the  Boreal  Zones.     Type  locality:   "along  the  Great  Lakes." 


14.  Potamogeton  foliosus  Raf. 
Leafy  Pondweed.     Fig.  186. 

Potamogeton  foliosus  Rai.  Med.  Rep.  II.  5:  354.      1808. 
Potamogeton    pauciHoriis    Pursh,    Fl.    Am.    Sept.    121. 

1S14. 
Potamogeton    foliosus    calif  amicus    Morong,    Bot.    Gaz. 

10:   254.      1885. 
Potamogeton  californicus  Piper,  Contr.   Nat.   Herb.   11: 

98.      1906. 

Stems  flattened,  leafy,  very  rarely  with 
propagating  buds.  Leaves  all  submerged, 
linear,  1.5-8  cm.  long,  0.5-2  mm.  wide,  obtuse 
or  more  or  less  pungent  at  apex,  3-5-nerved, 
the  midrib  prominent ;  stipules  axillary  and 
free  from  the  leaf  bases,  15-25  mm.  long,  ob- 
tuse or  acute ;  spikes  few-flowered,  usually  not 
more  than  12  nutlets  maturing ;  peduncles 
usually  1-2  cm.  long,  as  thick  or  thicker  than 
the  stem ;  nutlets  pitted,  3-keeled,  the  middle 
keel  winged  and  more  or  less  dentate ;  embryo 
an  incomplete  spiral,  the  apex  pointing  toward 
the  base  or  outside  it. 

In  rather  shallow,  still  or  slowly  running  water;  New  Brunswick  to  British  Columbia,  south 
West  Indies  and  Mexico.  On  the  Pacific  Coast  it  is  found  mainly  in  the  Sonoran  Zones  from 
Washington   to    southern   California.      Type   locality:    Carolina. 
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15,  Potamogeton  pusillus  L. 
Small  Pondweed.    Fig.  187. 

Potamogeton  pusillus  L.  Sp.  PI.   127.      1753. 

Stems  filiform,  branching,  3-6  dm.  long.  Leaves 
all  submerged,  narrowly  linear.  2-6  cm.  long, 
0.5-1.5  mm.  wide,  1-3-nerved,  the  lateral  nerves 
often  obscure,  acute  or  subacute,  furnished  with 
translucent  glands  on  each  side  at  tlie  base  ;  winter 
propagating  buds  occasional ;  stipules  short,  hya- 
line, free  from  the  leaves,  soon  deciduous ;  spikes 
interrupted  or  capitate,  3-10-flowered ;  peduncles 
0.5-3  cm.  long ;  as  thick  as  the  stem  or  thinner, 
erect  or  recurved ;  nutlets  smooth  or  ultimately 
pitted,  distinctly  3-keeled,  1.5-2  mm.  long;  apex  of 
the  embryo  incurved  and  pointing  inside  of  the 
base. 

In  ponds  and  slow  running  streams,  throughout  the 
northern  hemisphere.  Common  on  the  Pacific  Coast  from 
British  Columbia  to  southern  California,  in  both  the  Boreal 
and  Austral  Zones.     Type  locality:  Europe. 


16.  Potamogeton  compressus  L. 
Eel-grass  Pondweed.    Fig.  188. 

Potamogeton  compressus  L.    Sp.   PI.    127.      1753. 

Potamogeton   sosteraefolius    Schum.    Enum.    PI.    Saell.    50.      1801. 

Stems  much  flattened,  sometimes  winged,  widely 
branching,  often  developing  propagating  buds.  Leaves 
all  submerged,  linear,  5-20  cm.  long,  4-8  mm.  wide, 
grass-like,  abruptly  pointed,  with  3  principal  and  many 
fine  nerves ;  stipules  scarious,  oblong,  very  obtuse,  soon 
deciduous,  free  from  the  leaves ;  peduncles  4-10  cm. 
long,  as  thick  as  the  stems ;  spikes  cylindric,  many- 
flowered,  15-20  mm.  long,  often  interrupted;  nutlets 
smooth,  3-keeled,  the  lateral  keels  smaller  than  the 
toothed  or  undulate  middle  one;  embryo  a  complete 
spiral,  the  curved  apex  pointing  inside  the  base. 

Widely  distributed  over  the  cool  temperate  regions  of  the 
northern  hemisphere,  mainly  in  the  Boreal  Zones;  on  the  Pacific 
Coast  it  ranges  from  British  Columbia  south  to  Honey  Lake, 
Lassen  County,  California,  but  it  is  not  common  and  has  been 
collected  in  only  a  few  localities.     Type  locality:   Europe. 


17.  Potamogeton  latifolius  (Robb.) 


jMorong. 
Nevada  Pondweed. 


Fig.  189;. 


Potamogeton  latifolius  Morong,  Mem.  Torrey  Club.  3:   52. 

1893. 
Potamogeton   pcctinatus  latifolius  Robb.    in   S.    Wats.   Bot. 

King  Expl.   338.      1871. 

Stem  whitish,  branched.  Leaves  all  submerged, 
linear,  2-8.5  cm.  long,  1-1.5  mm.  wide,  acute  or 
obtuse  at  the  apex  ;  primary  nerves  3-5  with  nu- 
merous reticulated  cross  nerves ;  stipules  adnate 
to  the  leaf-bases,  scarious,  the  sheath  1-2.5  cm. 
long,  the  free  part  shorter ;  spikes  cylindric,  2-3 
cm.  long,  interrupted  below ;  peduncles  whitish, 
thinner  than  the  stems,  2.5-8  cm.  long ;  nutlets 
smooth,  mostly  without  keels,  rarelj^  with  one  in- 
conspicuous keel ;  embryo  a  complete  spiral,  the 
curved  apex  pointing  inside  the  base. 

A  local  species,  restricted  to  northwestern  Xevada  and 
northeastern  California,  in  Modoc  and  Lassen  Counties. 
Transition  and  L'liper  Sonoran  Zones.  Type  locality: 
Humboldt    River,    below   Humboldt    Lake,    Nevada. 
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18.  Potamogeton  robbinsii  Oakes. 
Robbins'  Pondweed.     Fig.  190. 

Potamogeton    robbinsii   Oakes,    Mag.    Hort.    Hovey    7: 

180.      1841. 

Stems  slender,  branched  and  sometimes 
rooting  at  the  nodes.  Leaves  all  submerged, 
crowded,  linear,  8-13  cm.  long,  2.5-4  mm.  wide, 
apiculate  or  acute  at  the  apex,  somewhat 
clasping  at  base,  minutely  serrulate  through- 
out, many-nerved ;  stipules  adnate  to  the  leaf-' 
bases,  the  sheath  1-1.5  cm.  long,  the  free  por- 
tion longer ;  peduncles  3-10  cm.  long,  a  little 
more  slender  than  the  stem ;  spike  slender,  1-2 
cm.  long,  many-flowered  but  sparingly  fruit- 
ing; nutlets  slightly  pitted,  3-keeled,  the  middle 
keel  more  prominent  than  the  lateral ;  embryo 
a  complete  spiral,  the  apex  pointing  toward 
the  base  or  inside  it. 

In    still     water     in    the    cool    temperate    region     of 
North    America;    New    Brunswick,    British    Columbia, 
and    Pennsylvania    to    the    Pacific    Coast,    where    it    is 
sparingly  distributed   from   British   Columbia  to   Honey  Lake,    Lassen   County,   Cal 
Transition  Zones.     Type  locality:   Pondicherry   Pond,  Jefferson,   New  Hampshire. 


ifornia,    in   the    Boreal   and 


19.  Potamogeton  pectinatus  L. 


Fennel-leaved  Pondweed. 


Fig. 


191. 


Potamogeton  pectinatus  L.    Sp.    PI.    126.      1753. 

Potamogeton     colnmbianus    Suksdorf,     Deutsch.     Bot.     Monatss. 
19:   92.      1901. 

Stems  slender,  0.5-2  m.  long,  much  branched,  the 
branches  repeatedly  dichotomous.  Leaves  very  nar- 
rowly linear  or  commonly  setaceous,  attenuate  to  the 
apex,  1-nerved  with  a  few  transverse  veins;  stipules 
adnate  half  their  length,  15-25  mm.  long,  their  sheaths 
scarious  on  the  margins  ;  peduncles  filiform,  5-25  mm. 
long ;  the  flowers  in  2-6  verticels ;  nutlets  obliquely 
obovoid,  rounded  on  the  back,  3-4  mm.  long,  with  two 
obscure  keels ;  embryo  a  complete  or  incomplete 
spiral,  the  embryo  pointing  toward  the  base  or  in- 
side it. 

\n  still,  fresh  or  brackish  water,  and  cosmopolitan  in  its 
distribution.  On  the  Pacific  Coast  it  is  the  most  widely  dis- 
tributed and  abundant  species.     Type   locality:   Europe. 


2.    RUPPIA  L.  Sp.  PI.  127.    1753. 

Stems  capillary,  widely  branched.  Leaves  all  submerged,  very  slender,  attenuate,  1-nervef' 
with  membranous  sheaths  at  the  base.  Flowers  on  a  capillary  spadix-like  peduncle,  naked, 
perfect,  consisting  of  2  sessile  anthers,  2-celled,  attached  by  the  back  to  the  peduncle,  having 
between  them  several  pistillate  flowers  with  sessile  peltate  stigmas  in  2  sets  on  opposite  sides 
of  the  rachis,  the  whole  at  first  enclosed  in  the  sheathing  base  of  the  leaf ;  in  development  the 
peduncle  elongates,  bearing  the  pistillate  flowers  at  the  end;  fertilization  takes  place  at  the 
surface,  after  which  the  peduncle  coils  up.  Fruit  a  sinall  obliquely  pointed  drupe,  pediceled ; 
embryo  oval,  curved.    (Name  in  honor  of  Heinrich  Bernhard  Rupp,  a  German  botanist.) 

A  genus  of  three  or  four  species,   growing  in  salt  and  brackish  water  all   over  the  world.     Type  species, 
Riippia  maritima  \^. 

Sheaths  of  the  stipules  10  mm.  long  or  less,  the  free  part  shorter.  1.  R.    maritima. 

Sheaths  of  the  stipules  IS  mm.  long,  the  free  part  as  long.  2.  R.    occidentalis. 
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1.  Ruppia  maritima  L. 
Ditch-grass.    Fig.  192. 

Ruppia   maritima  L.    Sp.    PI.    127.      1753. 
Ruppia    curvicarpa    A.    Nels.    Bull.    Torrey    Club    26: 
122.      1899. 

Stems  branching,  6-10  dm.  long,  often 
whitish,  the  internodes  irregular,  naked,  2.5-8 
cm.  long.  Leaves  all  submerged,  thread-like, 
0.3  mm.  wide  or  less,  2-10  cm.  long,  acute  or 
pungent  at  apex ;  stipular  sheath,  6-10  mm. 
long,  the  free  part  much  shorter  or  wanting ; 
flowers  on  a  short  peduncle  which  elongates 
in  anthesis  and  ultimately  coils  into  a  loose 
spiral ;  anthers  2,  sessile,  early  deciduous,  2- 
celled ;  fruit  ovoid,  equilateral  or  gibbous  and 
oblique,  about  2  mm.  long,  stipitate ;  style 
short  and  stout,  or  finely  attenuate,  straight 
or  hooked;  fruiting  pedicels  1.5-3  cm.  long. 

Brackish  or  salt  water  along  the  seashore  and  in 
the  interior  regions;  widely  distributed  over  the 
northern  hemisphere.  On  the  Pacific  Coast  it  is 
found  from  British  Columbia  to  southern  California, 
occurring  in   both   the  Boreal   and   Austral   Zones. 


2.  Ruppia  occidentalis  S.  Wats. 
Western  Ditch-grass.     Fig.  193. 

Ruppia    occidentalis    S.    Wats.    Proc.    Am.    Acad.    25: 

138.      1890. 
Ruppia  lacustris  Macoun,  Cat.   Can.   PI.   5:   372.     1890. 

Stems  slender,  1  m.  long  or  less,  with 
divaricately  ascending  branches.  Leaves  all 
submerged,  filiform,  less  than  0.3  mm.  wide, 
7-20  cm.  long;  stipular  sheaths  1.5-3  cm.  long, 
the  free  part  as  long ;  inflorescence  and  flowers 
similar  to  the  preceding;  fruit  pear-shaped, 
tipped  by  a  straight  style;  fruiting  pedicels 
less  than  2.5  mm.  long. 

A  comparatively  little  known  species,  which  has 
been  collected  only  at  Kamloops  (type  locality;,  British 
Columbia,  in  Nebraska,  and  at  Lake  Chelan,  Wash- 
ington. 


3.    ZANNICHELLIA  L.  Sp.  PI.  969.    1753. 

Stems  capillary,  sparsely  branched  from  a  creeping  rhizome.  Leaves  all  submerged, 
filiform  but  flat,  1-nerved.  Staminate  and  pistillate  flowers  in  the  same  axil,  enclosed  in  the 
bud  by  a  hyaline  spathe-like  envelope ;  staminate  solitary,  with  2-celled  anther  on  a  short 
pedicel-like  filament;  pistillate  2-5.  Ovary  flask-shaped,  stipulate  at  base,  tapering  into  a 
short  style  with  a  broad  cup-shaped  stigma,  its  margins  angled  or  dentate.  Fruit  a  flattish 
falcate  nutlet,  ribbed  or  sometimes  toothed  on  the  liack.  (In  honor  of  J.  H.  Zannichelli 
1662-1729,  Italian  physician  and  botanist.) 

A   genus  of  two  or  three   species  of   wide  distribution.     Type   species,   Zanixichellia  palustris   L. 
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1.  Zannichellia  palustris  L. 

Horned  Pondweed.     Fig.  194. 

Zannichellia  palustris  L.    Sp.    PI.    969.     1753. 

Stems  capillary,  sparsely  branched,  from 
creeping  rhizomes.  Leaves  all  submerged, 
capillary,  2-10  cm.  long,  acute  or  almost  pun- 
gent at  the  apex,  1-nerved ;  stipules  scarious, 
free  from  the  leaf-bases,  scarcely  2  cm.  long ; 
staminate  and  pistillate  flowers  in  the  same 
leaf-axil,  subtended  or  inclosed  by  a  hyaline 
bract;  staminate  flower  of  a  solitary  2-celled 
anther  on  a  slender  filament ;  pistillate  flowers 
of  2-10  carpels,  sessile  at  first,  often  pediceled 
after  antliesis ;  carpels  flask-shaped,  ribbed  or 
toothed  on  the  margins,  or  sometimes  smooth  ; 
style  recurved,  persistent ;  stigma  cup-shaped, 
with  dentate  or  angled  edges ;  mature  fruit 
2^  mm.  long,  rarely  pitted. 

In  fresh  or  brackish  water,  nearly  cosmopolitan  in 
its    distribution.     Type    locality:   Europe. 


v.  vy  r  / 


Family  5.    NAIADACEAE. 
Naias  Family. 

Slender,  branching,  submerged  aquatics  from  fibrous  roots.  Leaves  all  sub- 
merged, opposite  or  whorled,  spiny-toothed,  sheathing  at  the  base.  Flowers 
monoecious  or  dioecious,  axillary,  solitary,  sessile  or  pediceled.  Staminate  with 
a  double  perianth ;  the  outer  entire  or  4-toothed  at  the  apex,  the  inner  one  hyaline, 
adhering  to  the  anthers.  Stamen  1,  sessile  or  stalked;  anthers  1-4-celled,  apicu- 
late  or  2-lobed  at  the  summit.  Pistillate  flowers  of  a  single  ovary,  tapering  into 
a  short  style ;  stigmas  2-4,  subulate.  Fruit  a  solitary  carpel,  sessile,  ellipsoidal, 
with  a  crustaceous  pericarp. 

a  family  with  only  the  following  genus. 


1.     NAIAS.    L.  Sp.  PI.  1015.    1753. 

Slender  branching  submerged  aquatics,  with  the  characters  of  the  family.      [Greek,  water- 
nymph.] 

A  genus  of  about   10  species  living  in  fresh  water,  and  widely  distributed  over  the  vv'orld.     Type  species, 
Naias  marina   L. 


Flowers  dioecious;   internodes  and  back  of  leaf  spiny. 
Flowers  monoecious;  internodes  and  back  of  leaf  unarmed. 

Anthers   1-celled;  seeds  shining,  appearing  smooth. 

Anthers  4-celled;  seeds  dull,  reticulate. 

1.    Naias  marina  L.     Large  Naias. 

Naias  marina  L.    Sp.    PL    1015.      1753. 

Naias   major  All.   Fl.    Ped.    2:   221.      1785. 

Naias   marina  calif  arnica  Rendle,   Trans.   Linn.   Soc.   11.   5:   398. 
1889. 

Stems  branched,  sometimes  dichotomously,  armed 
with  brownish  spinulose  teeth  on  the  internodes. 
Leaves  opposite  or  alternate,  stiff  or  recurved,  nar- 
rowly linear,  1-4.5  cin.  long,  0.5-3  mm.  wide,  with 
toothed  margins,  and  often  dorsally  toothed  on  the 
midrib,  the  teeth  triangular,  apiculate.  1  mm.  or  more 
long;  leaf-bases  sheathing,  the  sheaths  rounded,  with- 
out teeth  or  rarely  with  a  few  short  teeth ;  flowers 
dioecious,  the  staminate  3-4  mm.  long ;  anther  4- 
celled ;  pistillate  flower  usually  3-4  mm.  long;  stigmas 
3,  sometimes  one  shorter  than  the  others ;  mature 
fruit  apparently  tessellated  in  dried  specimens,  smooth 
when  fresh. 

Growing  in  quiet  fresh  water  and  widely  distributed  over 
the  world.  On  the  Pacific  Coast  ranging  from  Clear  Lake, 
California,  to  Lower  California,  but  not  common.  Type 
locality:   Euro;ie. 


1.  N.   marina. 

2.  A^.  flexilis. 

3.  A'',  guadalupensis. 


Fig.  195. 
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2.  Naias  flexilis  (Willd.)  Rost.  &  Schmidt. 


Slender  Naias. 


Fig.  196. 


Caiilina  flexilis  Willd.   Abh.  Akad.   Berlin,  95.     1803. 
Naias  flexilis  Rost.    &   Schmidt,    Fl.   Sed.    384.     1824. 

Stems  branching,  slender,  1-2  m.  long,  or 
sometimes  shorter.  Leaves  linear.  15-25  mm. 
long,  1-2  mm.  wide,  acuminate  or  abruptly 
acute,  pellucid,  with  20-30  minute  teeth  on  each 
margin,  numerous  and  crowded  on  the  upper 
parts  of  the  branches ;  sheaths  obliquely 
rounded,  with  5-10  teeth  on  each  margin; 
flowers  monoecious ;  staminate  flower  2.5-3  mm. 
long,  the  anther  1-celIed ;  pistillate  flower  1-2.5 
mm.  long,  the  stigmas  2-4,  usually  3,  subulate ; 
seed  ellipsoid,  apparently  smooth  and  shining. 
but  under  a  strong  lens  reticulate  with  minute 
6-sided  areolae. 

In  ponds  and  streams  nearly  throughout  North 
America  and  Europe.  On  the  Pacific  Coast  it  ranges 
from  British  Columbia  to  southern  California,  occur- 
ring in  the  Boreal  and  Austral  Zones,  but  not  conniion. 
Type  locality:   Pennsylvania. 


3.  Naias  guadalupensis  (Spreng.)  Morong. 
Guadaloupe  Xaias.     Fig.  197. 

Caulinia  giiadahipciisis   Spreng.    Syst.    1:    20.      1825. 
Naias  microdon  A.   Br.    Bot.   Zeit.   26:    510.      1868. 
Naias   guadalupensis    Morong,    Mem.    Torrey    Club    3:    60. 
1893. 

Stems  slender,  branching.  Leaves  all  sub- 
merged, narrowly  linear,  12-25  mm.  long,  about 
0.5  mm.  wide,  acute  at  the  apex,  and  usually 
tipped  with  1  or  2  spines,  marginal  teeth  20-40, 
inconspicuous,  often  wanting:  leaf-sheaths  ob- 
lique or  rounded,  not  auriculate,  toothed;  flowers 
monoecious ;  staminate  flowers  2-3  mm.  long,  the 
anthers  4-celled ;  pistillate  flowers  2-3  mm.  long ; 
fruit  crowned  with  2  or  3  stigmas  and  usually 
with  1  or  2  spiny  sterile  stigmatic  processes ; 
seeds  ellipsoid,  dull,  reticulate  with  4-sided 
areolae. 

In  quiet  water,  ranging  from  Pennsylvania  to  Oregon 
and  southward  to  Central  America.  On  the  Pacific 
Coast  it  occurs  in  Oregon  and  in  the  San  Francisco 
Bay  region.     Type  locality:   Guadaloupe  Island. 

Family  4.     ZOSTERACEAE. 

Eel-grass  Family 

Submerged  marine  plants  with  creeping  rootstocks,  flattened  branching  stems 
and  sheathing  2-ranked  ribbon-like  leaves.  Flowers  monoecious  or  dioecious, 
arranged  on  a  one-sided  spadix  enclosed  in  a  spathe.  Perianth  none,  but  flowers 
enclosed  by  a  hyaline  scale.  Staminate  flowers  a  single  sessile  anther  arranged  in 
two  rows  on  the  spadix ;  pollen  of  slender  filaments.  Pistillate  flower  of  a  single 
1 -celled  ovary,  with  2  carpels  and  2  slender  stigmas. 

A  family  of  marine  plants  comprising  two  genera. 
Flowers  monoecious;   ovary  and  fruit  ovoid.  1.   Zostera. 

Flowers  dioecious;   ovary  and  fruit  heart-shaped.  2.  Phyllospadix. 


1.     ZOSTERA  L.     Sp.  Pi.  968.     1753. 

Marine  plants,  wholly  submerged,  with  slender  rootstocks  and  branching  compressed 
stems.  Leaves  2-ranked,  sheathing  at  the  base,  the  sheaths  with  inflexed  margins.  Spadix 
linear,  contained  in  a  spathe.  Flowers  monoecious,  arranged  alternately^  in  2  rows  on  the 
spadix.  Staminate  flower  merely  an  anther  attached  to  the  spadi.x  near  its  apex.  1 -celled; 
pollen  thread-like.  Pistillate  flower  fixed  on  its  back  near  the  middle.  Ovary  1 ;  style 
elongated  ;  stigmas  capillary.  IMature  carpels  flask-like,  beaked  by  the  persistent  style.  Seeds 
ribbed ;  embryo  ellipsoidal. 

A  genus  of  about  5  species.     The  following  is  the  type  of  the  genus. 


94 


ZOSTERACEAE 


1.  Zostera  marina  L. 


Eel-grass. 


Fig.   198. 


Zostera  marina  L.  Sp.   PI.  968.      1753. 

Zostera   marina   latifolia   Morong,    Bull.    Torrey    Club    13: 

160.      1886. 
Zostera  pacifica  S.  Wats.  Proc.  Am.  Acad.  26:   131.      1891. 
Zostera    orcgona    S.     Wats.     Proc.    Am.     Acad.    26:     131. 

1891. 
Zostera  latifolia  Morong,  Mem.  Torrey  Club  3=:  63.     1893. 

Stems  branched,  1-3  m.  long,  from  a  thick 
rootstock.  Leaves  ribbon-like,  obtuse  at  the  apex, 
3-15  dm.  long,  2-8  mm.  wide,  with  2-7  principal 
nerves;  spadix  25-60  mm.  long;  flowers  crowded, 
usually  10-20  of  each  kind  on  the  spadix,  6  mm. 
long ;  the  anthers  at  anthesis  escape  from  the  spathe 
and  discharge  the  glutinous  filamentous  pollen  into 
the  water ;  ovary  somewhat  vermiform ;  the 
stigmas  at  anthesis  protrude  through  the  spathe 
and  drop  off  before  the  anthers  of  the  same 
spadix  open,  the  ribs  showing  clearh-  through  the 
pericarp,  seed  strongly  20-ribbed,  about  3  mm. 
long  and  1  mm.  in  diameter,  truncate  at  both  ends. 

In  bays  and  estuaries,  usually  growing  on  muddy  bottoms;  widely  distributed  in  the  Atlantic  and  Pacific 
Oceans.  The  common  form  of  the  Pacific  Coast  has  broad  leaves,  6-12  mm.  wide,  the  broadest  with  10-13 
principal  nerves.     Type  locality:  Europe. 


2.      PHYLLOSPADIX  Hook.    Fl.  F.or.  Am.  2  :  171.     1838. 

Submerged  marine  plants  with  thickened  rootstocks  and  slender  stems,  which  bear  the  in- 
florescence at  the  summit  or  in  clusters  along  the  upper  part.  Leaves  linear,  sheathing. 
Flowers  dioecious  in  spathes  like  those  of  Zostera.  Spathes  with  membranous  edges,  the 
back  thickened  and  terminating  in  long  leaf-like  appendages.  Spadix  with  a  series  of  short 
dilated  foliaceous  flaps,  which  close  over  the  flower,  spreading  open  at  maturity.  Staminate 
flowers  of  numerous  sessile  stamens  in  2  rows;  anthers  1-celled.  Pistillate  of  simple  sessile 
ovaries,  attenuate  into  a  short  style  ;  stigmas  2,  capillary.  Fruit  beaked  by  the  short  persistent 
style,  cordate-sagittate.     [Greek,  referring  to  the  leaf-like  appendages  of  the  spathe.] 

Spadices  several,  cauline.  1-   P-    torreyi. 

Spadix  usually  solitary,  basal.  2.  P.   scouleri. 


1.  Phyllospadix  torreyi  S.  Wats. 


Torrey 's  Surf -grass. 


Fig. 


199. 


Phyllosfadix  torreyi  S.   Wats.   Proc.  Am.   Acad.    14:   303.      1879. 

Stems  simple  or  branched,  flat,  Z-6  dm.  long.  Leaves 
all  submerged,  linear,  flat  when  young,  becoming  com- 
plicate or  terete,  2  m.  long  or  less,  2  mm.  wide  or  less, 
primary  nerves  1-3,  or  the  leaves  sometimes  nerveless, 
the  base  sheathing;  spadices  cauline,  in  2  or  3  pairs, 
usually  about  5  cm.  long,  each  pair  subtended  by  several 
fugacious  bracts ;  staminate  flowers  numerous,  in  2  rows, 
consisting  of  a  single  1-celled  anther;  pistillate  flowers 
numerous,  arranged  in  2  rows ;  fruit  flask-shaped,  2-3  mm. 
long,  beaked  by  the  persistent  style,  deeply  cordate-sagit- 
tate at  the  base,  with  2  projecting  wings,  and  sometimes 
winged  on  the  back. 

Growing  among  rocks  in  the  surf  at  low  tide  mark  to  about 
3  fathoms.  Bolinas  Bay,  California,  south  to  Ensenada,  Lower 
California.     Type   locality:    .Santa    Barbara. 
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2.  Phyllospadix  scouleri  Hook. 
Scouler's  Surf-grass.     Fig.  200. 

Phyllospadix  scouleri  Hook.    Fl.    Bor.   Am.    2:    171.      183S. 

Phyllospadix    sernilatus    Rupr. ;    Asch.    Linnaea    35:    169. 
1867. 

Stem  simple  or  branched,  winged,  1-4  dm. 
long.  Leaves  all  submerged,  ribbon-like,  flat,  0.5-2 
m.  long.  2-4  mm.  wide,  entire  or  rarely  serrulate, 
obtuse  at  the  apex,  sheathing  at  the  base ;  primary 
nerves  3 ;  peduncle  simple  solitary  or  sometimes  in 
pairs,  basal  or  nearly  basal ;  spathe  prominently 
scarious-winged ;  staminate  spadix  about  6  cm. 
long;  anthers  about  4.5  mm.  long;  fruit  flask- 
shaped,  about  3.5  mm.  long,  beaked  by  the  per- 
sistent style,  deeply  cordate-sagittate  at  the  base, 
projections  obliquely  striate  or  costate  on  the 
winged  margin. 

Growing  on  rocks  in  the  surf;  Vancouver  Island  to 
Santa  Barbara,  California;  also  in  Japan  on  the  coast  of 
Ilokaido.     Type  locality:   Dundas   Island,   Columbia  River. 


Family  6.     LILAEACEAE. 
Flowering  Quillwort  Family. 

Acaiilescent,  annual  marsh  plants,  with  radical,  terete,  sheathing  leaves,  the 
sheaths  often  containing  minute,  hyaline  scales.  Flowers  perfect  or  unisexual  in 
two  types  of  inflorescence,  basal  and  scapose.  Perianth  none.  Basal  flowers 
enclosed  by  the  sheathing  leaf-bases,  pistillate;  carpels  solitary,  1-seeded;  style 
long  and  filamentous,  tipped  by  a  capitate  stigma ;  fruit  a  ribbed  caryopsis.  Sca- 
pose inflorescence  of  staminate,  pistillate  and  perfect  flowers  irregularly  disposed 
in  a  spike :  staminate  flowers  of  a  single,  sessile.  2-celled  anther,  the  connective 
dilated  and  bract-like ;  pistillate  flowers  of  single.  1-seeded  carpels,  subtended  bv  a 
bract  or  bractless,  the  lower  with  a  long  style,  the  upper  with  shorter  styles,  the 
stigmas  papillose;  fruit  a  winged  caryopsis;  perfect  flowers  with  a  stamen  and 
pistil  similar  to  those  in  the  unisexual  flowers  but  united  at  the  base. 

a  family  containing  a  single  monotypic   genus  of  the   Pacific    regions   of   North  and   South   America. 


1.      LILAEA  Humb.  &  Bonpl.     PI.  Aequin.  1 :  222.     1808. 

A  monotypic  genus  with  the  characters  of  the 
family.  [Name  in  honor  of  the  French  botanist, 
A.  R.  Delile.    1778-1850.] 

1.  Lilaea  subulata  Humb.  &  Bonpl. 


Flowering  Quillwort. 


Fig.  201. 


pi. 


Lilaea  subulata   Humb.   &    Bonpl.    PL   Aequin.    1 :    222 

63.      1808. 
Heterostylus  gramineus  Hook.  Fl.  Bor.  Am.  2:   171.      1838. 

Acaulescent  annual.  Leaves  terete,  fleshy,  5-35 
cm.  long,  2^.5  mm.  thick,  tapering  to  the  acute 
apex,  stipular  sheaths  hyaline,  4-10  cm.  long; 
basal  flowers  with  styles  10  cm.  long  or  longer, 
scapose  flowers  spicatc,  on  terete  scapes.  4-20  cm. 
long;  spikes  0.5-2  cm.  long,  usually  many- 
flowered  ;  anthers  nearly  sessile,  their  connective 
dilated  into  a  thin  membranous  oblong-cuspidate 
bract-like  appendage ;  the  pistillate  flowers  of  the 
spike  bracted  or  bractless,  the  styles  of  the  lower 
flowers  6  mm.  long  or  longer,  much  shorter  in 
the  upper  flowers ;  mature  fruit  of  the  basal 
flowers,  4-6.5  mm.  long,  ribbed,  those  of  the 
scapose  flowers  smaller,  winged. 

Growing  in  mud  about  lakes,  pools,  and  slow  running 
streams;  British  Columbia  soutliward  through  the  moun- 
tains and  lowlands  of  the  Pacific  region  to  Mexico;  also 
in  South  America.    Type  locality:  Santa  Fe  de  Bogota. 
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Family  7.     SCHEUCHZERIACEAE. 
Arrow-grass  Family. 

Marsh  herbs  with  rush-like  leaves  and  small  spicate  or  racemose  perfect  flowers. 
Perianth  4-6-partecl,  its  segments  in  two  series,  persistent  or  deciduous.  Stamens 
3-6,  with  elongated  or  short  filaments  and  mostly  2-celled  extrorse  anthers.  Car- 
pels 3-6,  1-2-ovuled.  more  or  less  united  until  maturity,  dehiscent  or  indehiscent. 
Seeds  anatropous.    Embryo  straight. 

A  family  of  3  genera,  and  about  14  species,  of  wide  geographic  distribution. 
Flowers  numerous  in  spike-like  racemes  terminating  scapes;   leaves  all  basal.  1.    Triglochin. 

Flowers  few  in  a  loose  raceme;  leaves  cauiine.  2.  Scheuchseria. 


1.     TRIGLOCHIN  L.    Sp.  PI.  2>?>^.    1753. 

Marsh  plants  with  radical  semiterete  fleshy  leaves,  which  have  membranous  sheaths  at 
the  base.  Plowers  small,  perfect  in  spikes  or  racemes,  on  long  smooth  naked  scapes. 
Perianth-segments  3-6,  concave,  the  3  inner  inserted  higher  up  than  the  others  when 
present.  Stamens  3-6;  anthers  2-celled,  extrorse,  sessile  or  nearly  so.  inserted  at  the  base  of 
the  segments  and  deciduous  with  them.  Ovaries  6,  united  or  rarely  free,  1-celled;  style  short; 
stigmas  as  many' as  ovaries,  plumose.  Fruit  of  3-6  oblong  or  ovoid  carpels,  when  ripe  sep- 
arating from  the  base  upward  from  a  persistent  central  axis,  dehiscing  by  a  ventral  suture. 
(Greek,  referring  to  the  fruit  of  the  3-carpeled  species.) 

A   genus   of  about    12   species,    distributed    over   the   temperate   and   subarctic    zones   of   both   hemispheres. 
Type  species,   Triglochin  pahistris  L. 

Carpels   3. 

Fruit  linear  or  clavate,  tapering  to  a  subulate  base.  1.  T.  palustris. 

.    ^     Fruit   nearly  globose.  2.  T.   striata. 

Carpels  6;   fruit  oblong   or  ovoid,  obtuse  at  base.  3.  T.  maritima. 

1.  Triglochin  palustris  L. 


Marsh  Arrow-grass. 


Fig.  202. 


Triglochin   palustris   L.    Sp.   PI.   338.      1753. 

Rootstock  short,  oblique,  with  slender  fugacious 
stolons.  Leaves  linear,  shorter  than  the  scapes,  12-30 
cm.  long,  tapering  to  a  sharp  tip  ;  ligule  very  short ;  scapes 
1  or  2,  slender,  striate,  2-6  dm.  high  ;  racemes  12-30  cm. 
long;  pedicels  capillary,  in  fruit  5-7  mm.  long,  appressed; 
perianth-segments  6,  greenish  yellow;  anthers  6,  sessile; 
pistil  of  3  united  carpels,  3-celled,  3-ovuled ;  stigmas 
sessile;  fruit  6-7  mm.  long,  about  1.5  mm.  thick,  linear 
or  clavate,  the  ripe  carpels  separating  from  the  axis  and 
hanging  suspended  from  the  apAx,  the  axis  3-winged. 

Growing  in  bogs  and  widely  distributed  over  the  subarctic  and 
cool-temperate  regions  of  both  hemispheres.  On  the  Pacific  Coast 
found  only  at  Colville.  eastern  Washington,  in  the  Arid  Transition 
Zone.     Type  locality:   Europe. 


2.  Triglochin  striata  Ruiz  &  Pav. 


Three-ribbed  Arrow-grass. 


Fig.  203. 


Triglochin  striata   Ruiz   &   Pav.   Fl.    Per.   3:    72.      1802. 
Triglochin  triandra  Michx.  Fl.  Bor.  Am.   1:  208.      1803. 

Rootstocks  upright  or  oblique.  Scapes  1  or  2,  more 
or  less  angular,  usually  not  over  20  cm.  high ;  leaves 
slender,  slightly  fleshy,  nearly  as  long  or  longer  than 
the  scapes,  2  mm.  or  less  wide ;  racemes  3-12  cm.  long, 
spicate ;  pedicels  1-2  mm.  long,  not  elongating  in  fruit, 
spreading;  perianth-segments  3,  greenish  yellow;  sta- 
mens 3 ;  anthers  oval ;  pistil  of  3  united  carpels ;  fruit 
subglobose  or  somewhat  obovoid,  about  2  mm.  in  dia- 
meter, appearing  3-winged  when  dry  by  the  contracting 
of  the  carpels ;  carpels  coriaceous,  rounded  and  3-ribbed 
on  the  back;  axis  broadly  3-winged. 

In  saline  marshes,  along  the  coast  from  Maryland  to  Louisiana, 
and  in  California;  also  in  Mexico  and  South  America.  In  Cali- 
fornia this  species  has  been  found  at  Santa  Cruz,  Monterey,  and 
Santa    Barbara.     Austral   Zones.     Type    locality:   .Surco,    Peru. 
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3.  Triglochin  maritima  L. 
Seaside  Arrow-grass.     Fig.  204. 

Triylochin  viaritima  L.  Sp.  PI.  339.  1753. 
Triglochin  data  Nutt.  Gen.  1:  237.  1818. 
Triglochin  maritima  dcbilis  M.  E.  Jones,   Proc.  Calif.   .Acad. 

II.    5:   72i.      1895. 
Triglochin  concinna  Davy,   Erythea  3:   117.    1895. 

Rootstock  without  stolons,  often  subligneoiis,  the 
caudex  thick,  mostly  covered  with  the  sheaths  of 
Did  leaves.  Scape  stout,  nearly  terete.  1-7  dm. 
high;  leaves  half-cylindric,  usually  about  2  mm. 
vvide ;  raceme  elongate,  often  4  dm.  long  or  more  ; 
pedicels  decurrent,  2-3  mm.  long,  slightly  longer  in 
fruit ;  perianth-segments  6,  each  subtending  a  large 
sessile  anther ;  pistil  of  6  united  carpels  ;  fruit  ob- 
long or  ovoid.  5-6  mm.  long.  2-4  mm.  thick,  obtuse 
at  the  base,  with  6  recurved  tips  at  the  summit ; 
carpels  3-angled,  flat  or  slightly  grooved  on  the 
back,  or  the  dorsal  edges  curved  upward  and 
winged,  separating  at  maturity  from  the  hexagonal 
axis. 

In  saline  marshes  along  the  coast  and  in  interior  regions, 
Boreal  and  Austral  Zones;  widely  distributed  over  the 
northern  hemisphere.  On  the  Pacific  Coast  it  ranges  from 
Alaska  to  Lower  California.  Type  locality:  Europe.  A 
slender  form  with  more  open  racemes  has  been  recognized 
as  distinct;   the  last  two  synonyms  refer  to  it. 

2.     SCHEUCHZERIA  L.    Sp.  PI.  338.     1753. 

Rush-like  bog  perennials  with  creeping  rootstocks,  and  erect  leafy  stems,  the  leaves 
elongate,  half-rounded  below  and  flat  above,  striate,  furnished  with  a  pore  at  the  apex  and  a 
membranous  ligulate  sheath  at  the  base.  Flowers  small,  racemose,  bracted.  Perianth  6- 
parted,  regularly  2-serial,  persistent.  Stamens  6,  inserted  at  the  base  of  the  perianth-seg- 
ments; filaments  elongate;  anthers  linear,  basifixed,  extrorse.  Ovaries  3  or  rarely  4-6,  distinct 
or  connate  at  the  base,  1-celled,  each  cell  with  1-3  collateral  ovules.  Stigmas  sessile,  papillose 
or  slightly  fimbriate.  Carpels  divergent,  inflated,  coriaceous,  1-  or  2-seeded,  follicle-like, 
laterally  dehiscent.  Seeds  straight  or  slightly  curved,  without  endosperm.  (Name  in  honor 
of  Johann  Jacob  Scheuchzer,  1672-1733,  Swiss  scientist.) 
A  monotypic  genus  of  the  north  temperate  zone. 


S^ 


1.  Scheuchzeria  palustris  L. 
Scheuchzeria.     Fig.  205. 

Schcuchscria  palustris  L.  Sp.  PI.  338.      1753. 

Leaves  10-40  cm.  long,  the  upper  ones  reduced  to 
bracts ;  stems  solitary  or  several,  usually  clothed  at  the 
base  with  the  remains  of  the  old  leaves,  10-40  cm.  high  ; 
sheaths  of  the  basal  leaves  often  10  cm.  long  with  a 
ligule  12  mm.  long ;  pedicels  spreading  in  fruit ;  flowers 
wliite,  few  in  a  lax  raceme ;  perianth-segments  oblong, 
meiribranaceous,  1-nerved,  3  mm.  long,  the  inner  ones 
narrower ;  lower  fruiting  pedicels  5-25  mm.  long ;  fol- 
licles 4-8  mm.  long,  slightly  if  at  all  united  at  base ; 
seeds  oval,  brown,  with  a  very  hard  coat. 

Growing  in  sphagnum  bogs  and  on  wet  shores,  Boreal  Zones; 
widely  distributed  over  the  cooler  regions  of  the  northern  hemi- 
sphere. On  the  Pacific  Coast  it  ranges  from  Alaska  to  Sierra 
County,  California,  but  is  infrequent.     Type  locality:  Lapland. 


Family  8.    ALISMACEAE. 
Water-plantain  Family. 

Aquatic  or  marsh  plants,  wath  scapose  stems  and  basal  long-petioled  sheathing 
leaves.  Inflorescence  racemose  or  paniculate.  Flowers  regular,  perfect,  monoe- 
cious or  dioecious,  pediceled,  the  pedicels  in  whorls  and  subtended  by  bracts.  Peri- 
anth-segments 6,  the  outer  three  small,  herbaceous,  persistent ;  the  inner  three  larger 
and  petaloid,  decidtious.  Stamens  6  or  more  ;  anthers  2-celled,  extrorse  or  dehiscing 
by  lateral  slits.  Ovaries  numerous,  distinct,  on  a  flat  or  convex  receptacle.  1-celled, 
1-ovuled.    Carpels  becoming  achenes  in  fruit. 

A  family  of  about  13  genera  and  50  species,  of  wide  distribution   in  fresh-water  swamps  and  streams. 
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Carpels  borne  in  one  series;   achenes  verticillate. 

Style  lateral;  achenes  minutely  beaked;  anthers  short;  iietals  entire. 
Style  apical;  achenes  long-beaked;  anthers  elongate;   petals  incised. 
Carpels  borne   in  several   series;   achenes  capitate. 
Flowers  perfect. 
Flowers  polygamous   or  unisexual. 

Lower  flowers  perfect,   upper  staminate. 

Lower  flowers  pistillate,  the  ujiper   usually  staminate. 


1.  Alisma. 

2.  Machaerocaypus. 

3.  Echinodonis. 

4.  Lopltotocarpiis. 

5.  Sagittaria. 


1.    ALISMA  L.    Sp.  PI.  342.    1753. 

Perennial  or  rarely  annual  herbs,  with  erect  or  floating  basal  leaves,  several-ribbed, 
these  connected  by  transverse  veinlets.  Flowers  numerous,  in  pyramidal  panicles,  on  unequal 
3-bracteolate  pedicels.  Petals  white  or  rose  tinged.  Stamens  6-9 ;  ovaries  few  to  many, 
arranged  in  one  whorl  on  a  flat  receptacle.  Achenes  2-3-ribbed,  curved  on  the  back  and 
1-2-ribbed  on  the  sides.     (Greek,  the  old  classical  name.) 

Type  species,  Alisma  plantago-aquatica  L.     A  genus  of  about   6  or  8   species,    widely   distributed   in   tem- 
perate and  tropical  regions. 

Achenes   longer   than   wide,  grooved   on   the   back,    the   inner   edges   not   meeting   in   the  whorl;    pedicels  very 
slender,   ascending.  L    A.  plantago-aquatica. 

Achenes  as  wide  as  long,   ridged  on   the  back,  the  inner   edges   meeting  in   the   whorl;   pedicels  stout,  widely 
divergent  in   fruit.  2.  A.   geyeri. 


1.  Alisma  plantago-aquatica  L. 

Common  Water-plantain.     Fig.  206. 

Alisma  plantago-aquatica  L.    Sp.   PI.   342.      1753. 
Alisma  subcordatum  Raf.    Med.   Rep.    6:    362.      1808. 
Alisma  brevipes  Greene,  Pittonia  4:    158.      1900. 

Plants  erect,  glabrous,  the  rootstocks  becoming  bulbous 
by  the  sheathing  bases  of  the  petioles.  Leaves  all  basal, 
oblong  to  ovate  or  sometimes  narrower,  3-15  cm.  long, 
usually  abruptly  pointed  at  the  apex,  cuneate  to  cordate  at 
the  base ;  the  petioles  often  longer  than  the  blades ;  scapes 
1-10  dm.  tall,  solitary  or  several  together,  the  branches 
and  pedicels  in  whorls  of  3-10,  variable  in  length,  usually 
very  slender  to  almost  filiform  ;  bracts  lanceolate  or  linear, 
often  acuminate  ;  sepals  broadly  ovate  to  suborbicular,  ob- 
tuse;  petals  white  or  pinkish  1-2  mm.  long;  fruiting  heads 
3.5-4.5  mm.  broad;  achenes  obliquely  obovate,  1.5-2  mm. 
long,  the  beak  ascending. 

Growing  in  shallow  water  or  in  wet  ground  and  widely  distributed 
over  the  northern  hemisphere.     Type  locality:   Europe. 


2.  Alisma  geyeri  Torr. 
Geyer's  Water-plantain.    Fig.  207. 

Alisma  gcvcri  Torr.  in  Nicollet,   Rep.   Hydrograph. 
Miss.    Riv.    162.      1843. 

Plants  diffuse,  glabrous.  Leaves  oblong, 
elliptic,  oblong-lanceolate  or  ovate-lanceo- 
late, or  rarely  linear,  5-9  cm.  long,  acute  or 
slightly  acuminate  at  the  ape;c,  narrowed  at 
the  base ;  petioles  usually  longer  than  the 
blades ;  scapes  mostly  1-5  dm.  long,  more 
or  less  diffusely  spreading,  the  branches  and 
pedicels  relatively  stout,  the  latter  widely 
divergent  in  fruit;  bracts  lanceolate; 
sepals  orbicular-ovate,  about  2.5  mm.  long; 
petals  pink,  2-4  mm.  long;  fruiting  heads 
4.5-5.5  mm.  broad ;  achenes  suborbicular, 
about  2  mm.  in  diameter,  ridged  on  the 
back,  the  beak  erect  or  nearly  so. 

In  shallow  water  or  wet  ground,  mainly  Ca- 
nadian Zone;  western  New  York  to  North  Dakota, 
Nevada,  Oregon,  and  Washington.  In  the  Pacific 
States  it  has  been  collected  near  Dalles  City,  Ore- 
gon, and  in  Klickitat  County,  Washington.  Type 
locality:   near   Devil's   Lake,   North   Dakota. 
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2.     MACHAEROCARPUS  Small.    N.  Am.  Fl.  17:  44.     1909. 

Perennial  scapose  lierbs.    Leaves  erect,  ascending  or  floating,   long-petioled,  3-5-veined, 

not  lobed  at  the  base.     Flowers  perfect,  borne  in  simple  panicles.     Sepals  3,   broad-ribbed, 

persistent.    Petals  3,  white  or  pink,  spreading,  incised,  deciduous.    Stamens  6,  2  opposite  each 

sepal ;  filaments  flattened ;  anthers  elongate.     Carpels  few  in  one  whorl,  attached  to  the  conic 

receptacle  by   their  broad   bases ;   ovules   solitary   in    each   carpel.      Achenes    in    one    radiant 

whorl,  ribbed  on  back,  faces  depressed,  beak  erect,  as  long  as  the  achene  body  or  longer. 

A  nionotypic  genus  peculiar  to  California,  dif- 
fering from  the  Old  World  genus  Damasonium  by 
the  uni-ovulate  instead  of  bi-  or  multi-ovulate 
carpels. 

L  Machaerocarpus   californicus 

(Torr.)    Small. 

Fringed  Water-plantain.    Fig.  208. 

Damasonium  calif ovnicum  Torr.;   Benth.  PI.  Hartw. 

341.      1857. 
Alisina     californicum     Micheli,     in     DC.     Monogr. 

Phan.  3:   34.      1881. 

Leaves  oblong  to  ovate  or  linear-oblong, 
2.5-6  cm.  long,  obtuse  at  the  apex,  obtusei 
to  subcordate  at  the  base ;  the  petioles,  at 
least  some  of  them,  much  longer  than  the 
blades ;  scapes  usually  several  together, 
erect  or  decumbent,  1-4  dm.  long ;  pedicels 
loosely  spreading  or  recurving  at  least  in 
fruit ;  sepals  broadly  oblong  or  ovate-ob- 
long, 4-5  mm.  long;  petals  suborbicular, 
8-10  mm.  long,  more  or  less  irregularly 
incised ;  achenes  dagger-like,  6-10,  hori- 
zontally radiating,  7-12  mm.  long,  the  beak 
subulate. 

Shallow  water  or  in  mud.  Upper  Sonoran  Zone; 
California,  Modoc  County  (Honey  Lake),  through 
the  Sacramento  Valley  and  Sierra  foothills  to 
Sierra  County;  also  in  the  coastal  region  near 
Petaluma,  Sonoma  County.  Type  locality:  Sacra- 
mento Valley,  near  Chico. 

3.      ECHINODORUS  Rich. ;  Engelm.  in  A.  Gray,  Man.  460.    1848. 

Perennial  or  annual  herbs  with  long-petioled,  elliptic-ovate  or  lanceolate,  often  cordate 
or  sagittate  leaves,  3-9-ribbed  and  mostly  punctate  with  dots  or  lines.  Scapes  often  longer 
than  the  leaves.  Inflorescence  racemose  or  paniculate.  Flowers  perfect,  in  whorls,  each 
whorl  with  3  outer  bracts  and  numerous  inner  bracteoles.  Petals  white.  Receptacle  large, 
convex  or  globose.  Stamens  12-30.  Ovaries  numerous ;  style  obliquely  apical,  persistent ; 
stigmas  simple.  Achenes  more  or  less  compressed,  ribbed  and  beaked,  forming  spinose  heads. 
[Greek,  in  reference  to  the  prickly  fruit.] 

A  genus  of  about  14  species  distributed  over  the  temperate  and  tropical  regions  of  America,  Europe,  and 
Africa.     Type  species,  Alisma  rostratum  Nutt. 

Style  shorter  than  the  ovary;  beaks  about  one-fourth  the  length  of  the  achene.  1.  E.   radicans. 

Style  longer  than  the  ovary;  beak  half  the  length  of  the  achene.  2.  E.   cordifolius. 


1.  Echinodorus  radicans   (Nutt.)   Engelm. 


Creeping  Bur-head. 


Fig.  209. 


Sagittaria    radicans    Nutt.    Trans.    Am.    Phil.    Soc.    II.    5: 

159.      1837. 
Echinodorus    radicans    Engelm.    in    A.    Gray,    jMan.    ed.    2, 

438.      1856. 

Leaves  coarse,  ovate,  obtuse  at  the  apex, 
cordate  at  the  base,  5-20  cm.  long  ;  petioles  1-7 
dm.  long ;  scapes  elongate,  prostrate,  creeping, 
3-12  dm.  long,  often  solitary;  whorls  of  the  in- 
florescence remote ;  pedicels  3-12  in  a  whorl, 
unequal,  1.5-6  cm.  long;  bracts  linear-lanceolate 
from  dilated  bases ;  sepals  ovate  or  orbicular- 
ovate,  5-6.5  mm.  long,  obtuse;  petals  white,  some- 
what longer  than  the  sepals ;  fruiting  heads  de- 
pressed, globose  or  ovoid,  7-9>  mm.  in  diameter; 
achenes  2  mm.  long,  the  body  falcate,  6-10-ribbed, 
the  beak  about  one-fourth  as  long  as  the  body, 
incurved. 

Borders  of  pools  or  ditches.  Upper  and  Lower  Sonoran 
Zones;  Illinois  and  Missouri  to  Florida,  Texas  and  south- 
ern California.     Type  locality:   Fort   Smith,   Arkansas. 
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2.  Echinodorus  cordifolius  (L.)  Griseb. 
Upright  Bur-head.     Fig.  210. 

Alisma   cordifoUa   L.   Sp.   PI.    343.      1753. 

Echinodorus   rostratus    Engelm.    in    A.    Gray,    Man.    ed.    2, 

538.      1856. 
Echinodorus   cordifolius    Griseb.    Abh.    Kon.    Gesell.    Wiss. 

Gott.   7:  257.      1857. 

Leaves  various,  broadly  ovate  to  lanceolate, 
4-20  cm.  long,  obtuse  or  acute  at  the  apex,  com- 
monly truncate  or  cordate  at  the  base,  3-13- 
veined ;  petioles  usually  longer  than  the  blades, 
angled  ;  scapes  solitary  or  clustered,  1-5  dm.  tall 
or  more,  simple  or  branched  from  the  lower 
whorls  of  the  inflorescence ;  pedicels  7-15  mm. 
long,  not  very  variable  in  length  ;  bracts  lanceo- 
late or  linear-lanceolate ;  sepals  ovate,  4-5  mm. 
long,  rather  acute ;  petals  white,  twice  as  long  as 
the  sepals  or  less,  usually  broader ;  fruiting  heads 
bur-like,  globose  to  ovoid,  4-10  mm.  in  diameter ; 
achenes,  2.5-3  mm.  long,  the  body  cuneate,  flat- 
tish,  very  prominently  ribbed,  the  beak  slender, 
fully  one-half  as  long  as  the  body. 

Borders  of  ponds  and  ditches.  Austral  Zones;  Illinois 
and  Missouri  to  tropical  America.  On  the  Pacific  Coast 
it  is  found  from  the  lower  San  Joaquin  Valley,  and  Santa 
Clara  County,  California,  to  Lower  California.  Type 
Inralitv:   Virginia. 

4.      LOPHOTOCARPUS  T.  Durand,  Ind.  Gen.  Phan.  X.     1888. 

Annual  aquatic  or  bog  plants  with  basal  long-petioled  sagittate  or  cordate  leaves,  simple 
erect  scapes  bearing  flowers  in  several  verticils  of  2-3  at  the  summit,  the  lower  perfect,  the 
upper  staminate.  Petals  white.  Sepals  distinct,  enclosing  or  enveloping  the  fruit.  Recep- 
tacle strongly  convex.  Stamens  9-15,  hypogynous,  inserted  at  the  base  of  the  receptacle. 
Pistils  numerous  with  solitary  ovules  and  an  elongated  persistent  style.  Achenes  winged  or 
crested;    embryo   horseshoe-shaped.      [Greek,   referring   to   the   crested  achenes.] 

An  American  genus  of  about  7  species,  distributed  from  the  cool  temperate  to  the  tropical  regions.  Type 
species,  Sagittaria  calycina  Engelm. 


1.  Lophotocarpus  californicus  J.  G. 

Smith. 
California  Lophotocarpus.     Fig.  211. 

Lo[<hotocarpus  californicus  T.   G.  Smith,  Rep.  Mo.   Bot. 
Card.   11:   146.      1899. 

Plants  einersed  or  subtuerged.  Leaves 
usually  erect,  mostly  1.5-5  dm.  tall,  the  petioles 
slender,  hastate  or  sagittate,  2-6  cm.,  includ- 
ing the  divergent  basal  lobes,  these  as  long  as 
the  terminal  lobe  or  shorter ;  scapes  about  as 
long  as  the  leaves,  with  3-5  rather  approxi- 
mate whorls ;  sepals  broadly  ovate  or  suborbic- 
ular,  becoming  6-9  mm.  long ;  fruiting  pedi- 
cels short  and  thick,  1-2  cm.  long,  as  long  as 
the  internodes  or  nearly  so ;  fruiting  heads 
10-12  mm.  in  diameter;  achenes  cuneate  or 
obovate-cuneate,  nearly  2-5  mm.  long,  the 
beak  minute,  the  dorsal  wing  broad  and  thick. 

Quiet,  shallow  water.  Upper  and  Lower  Sonoran 
Zones;  Lake  County,  Oregon,  to  Sacramento  Valley 
and  southern  California.  Type  locality:  Coyote  Creek, 
Los  Angeles  County,  California. 


5.     SAGITTARIA  L.    Sp.  PI.  993.    1753. 

Perennial  aquatic  or  marsh  herbs  with  tuber-bearing  or  nodose  rootstocks.  Leaves  with 
nerves  connected  by  numerous  veinlets.  Scapes  erect,  decumbent  or  floating.  Flowers 
monoecious  or  dioecious,  borne  near  the  summit  of  the  scapes  in  whorls  of  threes,  pediceled. 
the  staminate  usually  uppermost,  whorls  3-bracted.  Perianth-segments  6,  the  outer  three 
herbaceous,  persistent  and  reflexed  or  spreading  in  the  pistillate  flowers.  Stamens  numerous. 
inserted  on  the  convex  receptacle  ;  anthers  2-celled,  dehiscent  by  lateral  slits.  Pistillate  flowers 
with  numerous  distinct  1-ovuled  ovaries  and  small  persistent  stigmas.  Achenes  densely 
aggregated  in  globose  heads,  compressed;  seeds  curved;  embryo  horseshoe-shaped.  [Latin, 
in  reference  to  the  shape  of  the  leaves.] 
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A  genus  of  approximately  40  species,  native  of  temperate  and  tropical   regions,   but  i)rincipally  American. 
Type  species,  Sagittaria  sagittifolia  L. 

Sepals  of  the  pistillate  flowers  ultimately  lax  or  reflexed,  not  accrescent;  filaments  glaljrous. 
Fruiting  pedicels  slender,  ascending;  leaves  with  basal  lobes. 

Achenes  with  a  conspicuous  dorsal  wing  prominently  long-beaked,   the  beak   horizuntal. 

1.   .?.    lati folia. 

Achenes  minutely  or  inconspicuously  beaked,  about  equally   winged  on  both  faces. 

Beak  erect;  the  sides  of  the  achene  not   winged.  2.   S.   cnneafa. 

Beak  horizontal;  the  sides  of  the  achene  with  a  jirominent   wing-margined  depression. 

3.   5".  greggii. 

Fruiting  pedicels  stout  and  recurved   in  fruit;   leaves  without    basal  lobes.  4.  5'.    sanfordii. 

Sepals   of  the  pistillate  flowers  accrescent  and  ultimately  appressed   to  the   heads;   fruiting  i)edicels  stout  and 
recurved;   filaments  glandular-pubescent.  S.    S.    montevidensis. 


\.  Sagittaria  latifolia  Willd. 
Broad-leaved  Arrow-liead.     r'ig-.  212. 

Sagittaria  latifolia   Willd.   Sp.   PI.   4:  409.      1806. 
Sagittaria  variabilis  Engelm.  in   A.   Gray,   Man.   461.      1848. 
Sagittaria   sagittifolia   si7iei2sis    Brand.    Zoe    4:    217.      1893,    not 

5".  sinensis  Sims.      1833. 
Sagittaria   csailcnta    Howell.    Fl.    N\V.    Am.    679.      1903. 

Plants  partially  or  wholly  emersed,  2-14  din.  tall. 
Leaves  variable,  10-40  cm.  long,  the  terminal  lobe 
deltoid  or  ovate  to  linear ;  scape  erect,  angled,  stout 
or  slender ;  bracts  ovate,  mostly  less  than  1  cm.  long, 
glabrous,  acute  or  obtusish ;  whorls  of  the  inflores- 
cence mosth'  distant;  fruiting  heads  1.5-3  cm.  in  diam- 
eter; achenes  obovate,  usually  broadly  so,  about  3  mm. 
long,  broadly  winged,  especially  at  the  top,  the  beak 
horizontal  or  nearly  so. 

Shallow  water  in  streams  and  on  margins  of  lakes.  Boreal 
and  Austral  Zones;  British  Columbia  to  southern  California, 
Atlantic  States  and  Mexico.  The  tubers  are  eaten  by  the  In- 
dians and  known  to  them  as  Wappato.  In  California,  where  it 
grows  abundantly  on  the  islands  of  the  lower  Sacramento  and 
San  Joaquin  Rivers,  it  is  known  as  Tule  Potato,  and  is  eaten 
by  the  Chinese,  who  also   frequently  cultivate  it. 


2.  Sagittaria  cuneata  Sheldon. 
Arum-leaved  Arrow-head.     Fig.  213. 

Sagittaria  cuneata  Sheldon,  Bull.   Torrey   Club   20:   283.      1893. 
Sagittaria  arifolia  Nutt.;  J.  G.   Smith,  Rep.  Mo.  Bot.  6:   32.      1894. 
Sagittaria    paniculata    Blankinship,    Mont.    Agr.    Coll.    Sci.    Stud.    1: 
40.      1905. 

Plants  emersed  and  commonly  2-4  dm.  tall,  or  sub- 
merged and  varying  in  height  with  the  depth  of  the  water. 
Leaves  hastate  to  sagittate,  6-18  cm.  long,  acuminate ;  phyl- 
lodia  when  present  short  and  linear-lanceolate  or  elongate 
and  linear-attenuate ;  scapes  as  long  as  the  leaves  or 
commonly  shorter,  weak ;  whorls  of  the  inflorescence  few 
or  numerous ;  sepals  ovate  to  oblong-ovate,  becoming  6-8 
mm.  long;  corolla  2-2.5  cm.  broad;  fruiting  heads  1-15 
cm.  in  diameter ;  achenes  obovate,  2-2.5  mm.  long,  with 
callous  thickened  wings,  the  beak  minute,  erect  over  the 
ventral  wing. 

Streams  and  ponds,  Canadian  Zone;  Nova  Scotia  and  Connecticut 
to  the  Rocky  Mountains  and  Pacific  Coast,  where  it  extends  from 
British  Coluinl)ia  to  New  Mexico  and  the  San  Bernardino  Mountains, 
California.  Type  locality:  East  Battle  Lake,  Otter  Trail  County, 
Minnesota. 
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3.  Sagittaria  greggii  J.  G.  Smith. 


Gregg's  Arrow-head. 


Fig.  214. 


Sagittaria  greggii  J.   G.   Smith,   Rep.  Mo.   Bot.  Gard.  6; 
43.      1894. 

Plants  partially  emersed.  20-40  cm.  tall. 
Leaves  about  1-2  dm.  long,  the  terminal  lobe 
ovate  to  lanceolate,  acute  or  slightly  acumi- 
nate, the  basal  lobes  lanceolate  or  linear-lan- 
ceolate, acuminate,  about  as  long  as  the  ter- 
minal or  longer,  submerged  leaves  bladeless 
or  with  an  entire  linear-lanceolate  blade  3-5 
cm.  long;  whorls  of  the  inflorescence  several 
to  many ;  bracts  lanceolate  or  linear-lanceolate, 
acuminate,  15-30  mm.  long;  sepals  oval  to 
obovate,  becoming  6-8  mm.  long ;  corolla 
mostly  1-2  cm.  laroad,  or  more ;  filaments 
dilated  at  base;  fruiting  heads  8-15  mm.  in 
diameter ;  achenes  obovate  to  orbicular-obo- 
vate,  2-3  mm.  long ;  thick-margined,  the  sides 
with  a  thin-margined  depression,  the  beak 
minute,  horizontal. 

Sloughs  and  slow  running  waterways.  Austral 
Zones;  lower  San  Joaquin  Valley,  California,  also  in 
Mexico.     Type    locality:   Zamora,    Michoacan,    Mexico. 


4.  Sagittaria  sanfordii  Greene. 
Sanford's  Arrow-head.     Fig.  215. 

Sagittaria  sanfordii  Greene,   Pittonia  2:    158.      1890. 

Plants  emersed  or  partially  submerged,  erect 
or  ascending.  Leaves  sometimes  represented  by 
3-sided  phyllodia,  the  petioles  spongy,  very  stout, 
2-4  cm.  thick  at  the  base,  the  blades  entire, 
linear-lanceolate  to  oblong-lanceolate,  mostly  10- 
15  cm.  long,  acute,  narrowed  at  the  base ;  scapes 
shorter  than  the  leaves,  simple;  pedicels  1.5-2 
cm.  long,  becoming  stout  and  recurved  in  fruit ; 
bracts  broad,  5-7  mm.  long,  united  at  the  base ; 
sepals  ovate,  4-6  mm.  long ;  corolla  about  2  cm. 
broad;  anthers  oblong;  fruiting  head  12-14  mm. 
in  diameter ;  achenes  broadly  cuneate,  about  2 
mm.  long,  winged  on  both  margins,  the  beak  short, 
lateral,   ascending,  broadly  triangular. 

In  sloughs  and  slow  running  waterways,  Upper  Sonoran 
Zone;  Lower  San  Joaquin  Valley,  often  growing  in  large 
colonies.  Type  locality:  sloughs  of  the  Lower  San  Joa- 
quin  River  about   Stockton,   California. 


5.  Sagittaria  montevidensis  Cham.  & 
Sch.    Montevideo  Arrow-head.    Fig.  216. 

Sagittaria  montevidensis  Cham.  &  Sch.  Linnaea  2:  156. 
1827. 

Plants  emersed  or  partialh-  submerged, 
5-17  dm.  tall.  Leaf-blades  hastate  or  sagittate, 
1-6  dm.  long,  the  basal  lobes  acute  or  acumi- 
nate, more  or  less  divergent,  about  as  long  as 
the  terminal ;  scapes  stout,  sometimes  6-8  cm. 
thick  at  the  base;  sepals  becoming  10-15  mm. 
long,  obtuse,  erect  in  fruit;  corolla  2-4  cm. 
broad,  the  petals  white  with  a  brownish  purple 
spot  at  the  base ;  filaments  glandular-pubes- 
cent;  fruiting  heads  1.5-3  cm.  in  diameter; 
achenes  cuneate  to  rhombic-obovate.  2-i  mm. 
long,  winged,  the  beak  slender,  horizontal  or 
obliciue,  the  faces  unappendaged. 

In  sloughs  and  slow  running  water  courses  in  the 
Lower  San  Joaquin  Valley,  also  in  the  souttiern  At- 
lantic .States.  Naturalized  from  .South  America.  Type 
locality:   Montevideo,  Uruguay. 
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Family  9.    VALLISNERIACEAE. 

Tape-grass  Family 
Submerged  or  floating-,  fresh  water  or  marine,  perennial  herbaceous  plants,  the 
leaves  various.  Flowers  regular,  mostly  dioecious,  appearing  from  an  involucre 
or  spathe  of  1-3  bracts  or  leaves.  Perianth  3-6-parted,  the  segments  either  all 
petioled  or  the  outer  small  and  herbaceous,  the  tube  adherent  to  the  ovarv  at  its 
base  in  the  pistillate  flowers.  Stamens  3-12.  Anthers  2-celled.  Ovary  l-celled 
with  3  parietal  placentae.  Styles  3,  with  entire  or  2-cleft  stigmas.  Ovules  anatro- 
pous  or  orthotropous.  Fruit  maturing  under  water,  indehiscent.  Seeds  numer- 
ous, without  endosperm. 

A  family  of  about  6  genera  and  25  species. 


1.  PHILOTRIA  Raf.  Am.  Month.  Mag.  2:  175.  1818. 
[Elodea  Michx.  Fl.  Bor.  Am.  1 :  20.  1803.  not  Elodes  Adans.  1763.] 
Stems  submerged,  elongated,  branching,  leafy.  Leaves  opposite  or  whorled,  usually 
crowded.  1 -nerved,  pellucid,  minutely  serrulate  or  entire.  Flowers  dioecious  or  polygamous, 
arising  from  an  ovoid  or  tubular  2-cleft  spathe.  Staminate  flowers  solitary,  rarely  in  threes, 
sessile  or  nearly  so.  early  separating  from  the  plant  and  floating  on  the  surface  of  the  water ; 
sepals  and  petals  3,  or  the  latter  sometimes  wanting ;  stamens  9,  in  two  series,  the  outer  of 
6  and  the  inner  of  3  stamens.  Pistillate  flowers  solitary,  sessile,  the  perianth-tube  prolonged 
into  a  long  slender  pedicel-like  tube ;  sepals  and  petals  3 ;  stamens  none  or  represented  by  3 
rudimentary  filaments.  Hermaphrodite  flowers  like  the  pistillate,  but  with  3-9  stamens. 
Fruit  linear  or  lanceolate-linear.  [Greek,  referring  to  the  leaves,  which  are  often  in  whorls 
of  three.] 

An  American  genus  of  about  10  species.     Type  species,  Elodea  canadensis  Michx. 

1.  Philotria  planchonii  (  Casp. )  Rydb. 


Rockv  Mountain  Waterweed. 


Fig.  217. 


Anacharis   canadensis   Planch.    Ann.    Mag.    Nat.    Hist.    II.    1  :    86. 
1848,  mainly. 

Elodea  planchonii  Casp.  Jahrb.   Wiss.   Bot.   1:  408.      1858. 

Dioecious  aquatic  herb,  with  slender  stems,  1-20  cm. 
long.  Leaves  in  threes  or  the  lower  opposite,  sessile, 
oblong  to  linear.  7-15  mm.  long.  1-2  mm.  wide,  acute 
or  acutish ;  spathe  of  the  staminate  flowers  obovoid- 
clavate,  nearly  1  cm.  long,  on  a  peduncle  5-10  mm. 
long;  staminate  flowers  short-pediceled;  sepals  elliptic, 
5  mm.  long;  petals  wanting;  stamens  9;  anthers  ob- 
long, 3-4  mm.  long,  subsessile  ;  spathe  of  the  pistillate 
flowers  linear  or  lanceolate-linear,  sessile.  2-cleft  at  the 
apex ;  perianth-tube  slender.  3-5  cm.  long ;  sepals  and 
petals  linear,  about  3  mm.  long;  stigmas  3.  linear;  sta- 
mens none. 

In  lakes  and  ponds.  Canadian  Zone;  Saskatchewan  to  Wash- 
ington, south  to  Colorado,  Nevada,  and  Truckee,  California. 
Type  locality:   Saskatchewan. 


Family  10.    POACEAE.* 
Grass  Family. 

.  Herbs  or  rarely  woody  plants,  with  usually  hollow  stems  (culms)  closed  at  the 
nodes,  and  2-ranked  parallel-veined  leaves,  these  consisting  of  2  parts,  a  lower, 
the  sheath,  enveloping  the  culm,  its  margins  overlapping  or  sometimes  grown 
together,  an  upper,  the  blade,  usually  flat,-  and,  between  the  two  on  the  inside,  a 
membranaceous  hyaline  or  hairy  appendage  (the  ligule).  Flowers  perfect  (rarely 
unisexual),  small,  with  no  distinct  perianth,  arranged  in  spikelets  consisting  of  a 
shortened  axis  (rachilla)  and  2  to  many  2-ranked  bracts,  the  lowest  2  being  empty 
(the  glumes,  rarely  1  or  both  of  these  obsolete),  the  1  or  more  succeeding  ones 
(lemmas)  bearing  in  their  axils  a  single  flower,  and,  between  the  flower  and  the 
rachilla.  a  second  2-nerved  bract  (the  palea)  :  stamens  1  to  6.  usually  3.  with  very 
delicate  filaments  and  2-celled  anthers;  pistil  1.  with  a  l-celled  l-ovuled-ovary,  2 

*  Text  contributed   by  Mr.  A.  S.  Hitchcock,  and  published  with  the  permission  of  the 
Secretary  of  Agriculture. 
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styles,  and  usually  plumose  stigmas ;  fruit  a  caryopsis  with  starchy  endosperm  and 
a  small  embryo  at  the  base  on  the  side  opposite  the  hilum.  The  perianth  is  usually 
represented  by  2  small  hyaline  scales  (the  lodicules  )  at  the  base  of  the  flower 
inside  the  lemma  and  palea.  The  lemma,  palea.  and  inclosed  flower  constitute  the 
floret.  The  spikelets  are  almost  always  aggregate  in  an  inflorescence  at  the  ends 
of  the  main  culms  or  branches.  The  grain  or  caryopsis  (the  single  seed  and  the 
adherent  pericarp)  may  be  free,  as  in  wheat,  or  permanently  inclosed  in  the 
lemma  and  palea,  as  in  the  oat.  Rarely  the  seed  is  free  from  the  pericarp,  as  in 
species  of  Sporoholiis  and  Elcusine.  The  culms  are  solid  in  our  species  of  Andro- 
pogoncac.  The  margins  of  the  sheaths  are  grown  together  in  species  of  Brouuis, 
Fcstiica,  Mclica,  Panic iilaria,  and  others.  The  parts  of  the  spikelet  may  be  modi- 
fied in  various  ways.  The  first,  and  more  rarely  also  the  second,  glume  may  be 
wanting.  The  lemmas  may  contain  no  flower,  or  even  no  palea,  or  may  be  reduced 
or  rudimentary.  The  palea  is  rarely  wanting  in  perfect  florets  (species  of 
Agrosf'is). 

A   large    family    of   about    500    genera    distributed    throughout    the    world,    in    all    latitudes    and    altitudes 
where  are  found  conditions  suitable  for  plant  growth,   but  least   abundant   in  dense  tropical   forests. 

A.  Spikelets   with    1    perfect   terminal   floret    (disregarding   the   staminate   and    neuter   spikelets)    and    (except 

in  Hilaria)  a  sterile  or  staminate  floret  below,  usually  represented  by  a  sterile  lemma  only,  one  glume 
sometimes  wanting:  articulation  below  the  spikelets,  either  in  the  pedicel,  in  the  rachis,  or  at  the  base 
of  a  cluster  of  spikelets,  the  spikelets  falling  entire,  either  singly,  in  groups,  or  together  with  joints 
of  the  rachis;  spikelets,   or  at  least  the  fruits,  more   or  less  dorsally  compressed    (except  in  Hilaria). 

Subfamily   Panicatae. 
Glumes  indurate;   fertile   lemma   and   palea   hyaline  or   membranaceous,   the  sterile  lemma   (when   present) 
like  the  fertile   one  in  texture. 
Spikelets   in    pairs,   one   sessile,    the    other    pedicellate    (the    pedicellate    one    sometimes    obsolete,    rarely 
both  pedicellate) ;   lemmas  hyaline.  I.  Andropogoxeae. 

Spikelets  in  groups  of  2-5,  the  groups  falling  entire  from  the  continuous  axis.       II.   Nazie.\e. 

Glumes    membranaceous;    fertile   lennna   and    palea    indurate    or   at   least    firmer    than    the   glumes;    sterile 
lemma  like  the  glumes  in  texture.  III.   Pamceae. 

B.  Spikelets    1    to  many-flowered,  the   reduced   florets,    if   any,   above   the   perfect    florets    (except   in   Phalari- 

deae) ;   articulation  usually  above   the  glumes,  spikelets  usually   more   or  less   laterally   compressed. 

Subfamily    Po.\tae. 
Spikelets  with  2  staminate,  sterile  or  rudimentary  lemmas  unlike  and  below  the  fertile  lemma:   no  sterile 
or  rudimentary  florets  above.  \".   Phalarideae. 

Spikelets  without   sterile  lemmas  below  the   perfect   floret. 

Spikelets    articulate   below    the   glumes,    1-flowered,   very   flat,   the    lemma   and    palea    about    equal,   both 
keeled,  the  glumes  small  or  wanting.  I\  .   Orvze.\e. 

Spikelets  usually  articulate  above  the  glumes. 

Spikelets   sessile    on   a   usually   continuous   rachis    (short-pedicellate    in    Lcptociiloa ;   the    rachis    dis- 
articulating in   Sitanion   and  in  a  few  species  of  allied   genera). 
Spikelets  on  opposite   sides   of  the   rachis;    spike   terminal,   single.  X.   Hordeae. 

Spikelets  on  one  side  of  the  rachis;  spikes  usually  more  than   1,  digitate  or   racemose. 

\'III.   Chlorideae. 

Spikelets  pedicellate   in   open   or   contracted    (sometimes   spike-like)    panicles. 

Spikelets   1-flowered.  \'l.  Agrostideae 

Spikelets  2   to  many-flowered. 

Glumes  as  long  as  the  lowest  floret,  usually  as  long  as  the  spikelet;  lemmas  awned  from  the 
back   (spikelets   awnless  in   Kocleria,   Sphenofholis  and    Trisctum  wolf  it). 

\'II.  Aveneae. 

Glumes   shorter   than   the   first   floret    (except   in    Dissantheliinn)  ;    lemmas   awnless   or   awned 
from  the  tip   (from  a  bifid  apex  in  Bromus  and   Triodia).  IX.   Festuceae. 

Tribe  I.  Andropogonea'e. 

Spikelets  all  fertile,  surrounded  by  copious  soft  hairs;   inflorescence  a  narrow  panicle 

1.  Imperata. 
Spikelets  unlike,  the  sessile  perfect,  the  pedicellate  staminate  or  neuter. 

Racemes   of   several   joints,   silky-villous.  2.   Andropogoii. 

Racemes  reduced  to   1   or  few  joints,  these  in  a  compound  panicle,   not   silky-villous. 

3.   Holcus. 

Tribe  IL   Nazieae. 

A  single  genus.  4.    Hilaria. 

Tribe  III.    Paniceae. 

Spikelets  subtended  or  surrounded  by  1   to  many  bristles   (sterile  branchlets).  these  distinct  or  connate. 

Bristles  slender,  separate,  persistent,  the   spikelets  deciduous.  10.   Chactochloa. 
Bristles    united    or    connate,    forming   a   bur    with   retrorsely    barbed    spines,    the    bur    falling   with    the 

spikelets.  11.    Ceuchrus. 
Spikelets  not  subtended  by  bristles. 

Glumes  awned  or  mucronate;  apex  of  palea  not  inclosed  by  the  lemma.  9.  Echinochloa. 
Glumes  awnless;  apex  of  palea  inclosed  by  the  lemma. 

Spikelets  in  panicles.  8.   Panicitm. 
Si)ikelets  in   1-sided  spikelike  racemes. 

First    glume    and    the    rachilla    joint    forming    a    'swollen    ringlike  callus    below    the    spikelet; 

racemes  several  along  the  main  axis.  6.   Eriochloa. 

First    glume    present    or    wanting,    not    forming    a    ringlike    callus;  racemes    aggregate    at    the 
summit  of  the  culm. 

Racemes  slender,  3-12.  5.   Syntherisma. 

Racemes  stout,  in  pairs.  7.   Paspalum. 
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Tribe  I\'.  Orvzeae. 

A  single  genus.  12.   Hoinalocenchrits. 

Tribe  \'.  Phalarideae. 

Lateral  florets  staminate;  spikelets  brown  and  shining.  15.   Torresia. 

Lateral   florets  neuter;   spikelets  green  or  yellowish. 

Lateral  florets  reduced  to  small  avvnless  bracts;  spikelets  much  compressed  laterally. 

13.   Phalaris. 
Lateral   florets  consisting  of  awned  hairy   sterile   lemmas  about  as  long  as   the  fertile   floret;   spikelets 
terete.  H-   Antlioxauthum. 

Tribe  VL  Agrostideae. 

Glumes  wanting;  a  low  annual.  23.    Coleantlius. 

Glumes  present. 

Rachilla  articulate  below  the  glumes,   these  falling  with  the  spikelet. 

Glumes  long-awned.  26.  Polypogon. 

Glumes   awnless. 

Rachilla  not  prolonged  behind  the  palea;   panicle  dense  and  spike-like.         22.  Alopeciiriis. 
Rachilla  prolonged  behind  the  palea;  panicle   open.  27.   Cinna. 

Rachilla  articulate  above  the  glumes. 

truit  indurate,  terete,  awned,  the  nerves  obscure;  callus  usually  well-developed,  oblique,  bearded. 
Awn    trihd,    the   lateral    divisions    sometimes   short,    rarely    obsolete    (when    obsolete   no    line    of 

demarcation  between  awn  and  lemma).  16.  Aristida. 

Awn  simple,  a  line  of  demarcation   between  the   awn  and  lemma. 

Awn   persistent,   twisted,    bent,   several   to   many    times   longer  than   the   slender   fruit;    callus 

sharp-pointed.  17.   Stipa. 

Awn   deciduous,   not  twisted,  sometimes  bent,   rarely   more  than   3   or  4  times  as  long  as  the 
plump   fruit;   callus  short,   usually   obsolete.  18.   Orysopsis. 

Fruit  thin  or  firm  but  scarcely  indurate,  if  firm  the  nerves  prominent  or   evident;   callus  not  well- 
developed. 
Glumes  longer  than  the  lemma  (equaling  it  only  in  Agrostis  aeqnivaliis  and  A.  thurbcriaiia). 
Panicle   feathery,   capitate,   nearly  as  broad  as  long;   spikelets  woolly.      32.  Lagurus. 
Panicle  not  feathery;  spikelets  not  woolly. 

Glumes  compressed-carinate,  abruptly  mucronate,  stiffly  ciliate  on  the  keels;  panicle  dense, 

cylindric  or  ellipsoid.  21.   Phleuin. 

Ghmies  not  compressed-carinate,   not  ciliate. 

Glumes  saccate  at  base;   lemma  long-awned;  panicle  contracted,  shining. 

29.  Gastridiiim. 
Glumes  not  saccate  at  base;  lemma  awned  or  awnless;  panicles  open  or  contracted. 

Florets  with  hairs  at  base  half  as  long  as  the  lemma;  palea  present. 

30.  Calamagrostis. 
Florets   naked  at  base   or  with  short   hairs   (hairs  longer  in  A.   hatlii  with  obsolete 

,        iialea).  28.  Agrostis. 

Glumes    not    longer    than    the    lemma,    usually    shorter    (the    awn    tips    longer    in    Muhlenbcrgia 
raccinosa) . 
Lemma  awned  from  the  tip  or  mucronate;  3-5-nerved   (lateral  nerves  obsolete  in  M.  repens). 

19.  Muhlenbergia. 
Lemma  awnless  or  awned  from  the  back. 

Lemma  bearing  a  tuft  of  hairs  at  the  base  from  the  short  callus.        31.  Ammophila. 
Lemmas  without   hairs  at  base. 

Fruit  at   maturity   falling  from   the  lemma   and  palea;   seed  loose   in  the   pericarp,  this 
usually  opening  when  ripe. 
Inflorescence  cai)itate  in  the  axils  of  broad  bracts.  20.   Crypsis. 

Inflorescence  an  open  or  contracted   panicle.  24.   Sporobohis. 

Fruit  not  falling  from  the  lemma  and  palea,  remaining  permanently  inclosed  in  them; 
seed  adnate  to  the  pericarp;  panicles  spike-like.  25.  Epicampes. 

Tribe  \TI.  Avexeae. 

Spikelets   awnless  or  the  upper  lemma  mucronate.     (See  Trisetum  wolfii.) 

Articulation  below  the  glumes;   glumes  distinctlv  different  in  shape,  the  second   widened  above. 

37.  Sphettopholis. 
Articulation  above  the  glumes;   glumes  not  much  dissimilar  in  shape.  38.  Koeleria. 

Spikelets  awned. 

Florets  2,  one  perfect,  the  other  staminate. 

Lower  floret  staminate,   the  awn   twisted,   geniculate,   exserted.  40.  Arrheiiatlierum. 

Lower  floret   fertile,  awnless;   awn   of   upper   floret   hooked.  33.   Notlwlcits. 

Florets  2  or  more,  all  alike  except  the  reduced  upper  ones. 

Awn    arising    from    between    the    teeth    of   a    bifid    apex,    flattened,    twisted;    inflorescence   a   snnple 

panicle  or  reduced  to  a  raceme  or  even  to  a  single  spikelet.  41.   Danthoiiia. 

Awn  dorsal,   not  flattened;  lemma  often  bifid  at  apex. 

Spikelets  large,  the  glumes  over  1  cm.  long.  39.  A'cena. 

Spikelets   less  than    1   cm.   long. 

Lemmas  keeled,  bidentate,  awned  from  above  the  middle.  36.    Trisetum. 

Lemmas  convex,  awned   from   below  the  middle. 

Apex  of  lemma  acuminate,  bidentate;  rachilla  not  prolonged  behind  the  upper  floret. 

35.  Aspris. 
Apex  of  lemma  broad,  erose;  rachilla  prolonged  behind  the  upper  floret. 

54.  Aira. 

Tribe  VIIT.  Chlorideae. 

Spikelets  with  more  than  1  perfect  floret. 

Spikes  numerous,  slender,  along  an  elongate  a.xis.  48.  Lcptochloa. 

Spikes   few,  thick,  digitate  or   nearly  so.  47.   Eleusiue. 

Spikelets  with  only   1  perfect  floret,  often  with  additional   imperfect  florets  above. 
Spikelets  witho'ut  additional    modified    florets,   the    rachilla    sometimes  prolonged. 
Rachilla  articulate  below  the  glumes. 

Glumes  unequal,  narrow.  43.   Spa'tiita. 

Glumes  equal,  broad  and  boat-shaped.  46.   Beckmanma. 

Rachilla  articulate  above  the  glumes;   spikes  digitate;   rachilla   prolonged.  ^2.  Capnola. 

Spikelets  with  one  or  more  sterile  florets  above  the  perfect  one. 

Spikes  digitate  or  nearly  so.  44.    Chloris. 

Spikes  racemose  along  the  main  axis.  45.   Bouteloua. 
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Tribe  IX.     Festuceae. 

Lemmas  with  5  awn-like  lobes;  inflorescence  a  simple  erect   raceme.  50.   Orcuttia. 

Lemmas  awnless  or  with  a  single  awn. 

Tall   stout  reeds  with   large   plume-like   panicles. 

Lemma  clothed  with  long  silky  hairs;   rachilla  naked.  51.   Arnndo. 

Lemma   naked;   rachilla  hairy.  52.   Phragmites. 

Low  or  moderately  tall  grasses,  rarely  over   1.5   meters  tall. 

Plants  dioecious,  perennial;   lemmas  glabrous;  grasses  of  salt  or  alkaline  soil. 

Plants    low    and    creeping;    spikelets    obscure,    scarcely    differentiated    from    the    short    crowded 
rigid  leaves.  49.   Monanthochlo'e. 

Plants   erect   from  creeping    rhizomes;    spikelets   in   a    narrow    simple   exserted   panicle. 

59.   Distichiis. 

Plants  not  dioecious   (except  in  a  few  species  of  Poa  with  villous  lemmas  and  an  annual  species  of 
Eragrostis). 
Spikelets  of  2  forms,  sterile  and   fertile  intermixed. 

Fertile    spikelets    2-3-flowered;    sterile    spikelets    with    numerous    rigid    awn-tipped    glumes; 

panicle  dense  and  spikelike.  62.    Cynosurus. 

Fertile    spikelets    with    one    perfect    floret,    long-awned;    sterile    spikelets    with    many    obtuse 
glumes;   panicles  purple  or   yellow,   contracted.  63.   Achyrodcs. 

Spikelets   all   alike   in  the   same   inflorescence. 
Lemmas  3-nerved. 

Lemmas  pilose  on  the   nerves,   longer   than   the    glumes;    callus   densely   villous. 

53.    Triodia. 
Lemmas  sometimes  pubescent  but  not  pilose   on  the   nerves. 

Glumes  equaling  or  exceeding  the   florets.  54.  DissantJielinm. 

Glumes  shorter   than   the  first   floret.  55.   Eragrostis. 

Lemmas  5-many-nerved,   the  nerves   sometimes   obscure. 

Lemmas   flabellate;    glumes   wanting;    inflorescence   dense,    cylindric;    low   annuals. 

56.  Anthocltloa. 

Lemmas  not  flabellate;  glumes  present;    inflorescence   not  dense  and  cylindric. 

Palea  winged;   spikelets  linear,  in  a  loose   raceme.  58.   Pteiiropogon. 

Palea  not  winged;   inflorescence  mostly  paniculate. 

Lemmas    as     broad     as    long,     the    margins     outspread;     florets    closely     imbricate, 

horizontally   spreading.  60.   Briza. 

Lemmas  longer  than  broad,  the  margins  clasping  the  palea;  florets  not  horizontally 
spreading. 
Callus  of  florets  bearded;  lemmas  erose  at  the  summit.         64.   Fluminea. 
Callus    not    bearded     (lemmas    cobwebby    at    base    in    Poa);    lemmas    not    erose 
(slightly  so  in  Puccinellia). 

Lemmas   keeled  on  the   back. 

Spikelets    strongly    compressed,    crowded    in    1-sided    clusters   at    the   ends 

of  the  stiff  naked  panicle  branches.  61.   Dactylis. 

Spikelets   not  strongly   compressed,   not   in   1 -sided   clusters. 

Lemmas   awned    from   a   bifid  apex    (awnless   or  nearly   so   in    Bromus 
unioloides  and  B.   briaaeformis) ;    spikelets   large. 

69.   Bromus. 
Lemmas   awnless;    spikelets  small.  65.   Poa. 

Lemmas    rounded     on    the    back     (slightly    keeled     toward     the    summit    in 
Festuca). 
Glumes    papery;    lemmas    firm,    scarious-margined;    upper    florets    sterile, 
often   reduced   to  a   club-shaped   rudiment   inclosed  by  the   broad  upper 
lemmas;    spikelets   tawny    or    purplish,   not   green. 

57.  Melica. 

Glumes   not  papery;   upper  florets  not   unlike  the   others. 

Nerves    of    lemma    parallel,    not    converging    at    the    summit    or    but 
slightly  so;  lemma  awnless,  mostly  obtuse. 

Nerves  prominent;  glumes  nearly  as  long  as  the  first  floret. 

66.  Panicnlaria. 
Nerves  faint;  glumes  much  shorter  than  the  first  floret. 

67.  Puccinellia. 
Nerves    of   the   lemma    converging   at    the    summit;    lemmas    awned    or 

pointed. 

Lemmas   entire,    awned   from   the   tip  or  pointed    (minutely    toothed 

in  F.  elmeri).  68.   Festuca. 

Lemmas   awned    or    awn-tipped   from  a    bifid    apex    (awnless    in   B. 

hrizaeformis).  '  69.    Bromus. 

Tribe  X.  Hordeae. 

spikelets  solitary  at  each  joint  of  the  rachis   (occasionally   2   in  Agrol^yron). 
Si)ikelets  placed  edgewise  to  the  rachis,  the  lateral   ones  with  a  single  glume. 

Spikelets   several-flowered.  70.   Lolium. 

Spikelets    1-flowered.  71.   Leptttrus. 

Spikelets  placed   flatwise  to  the  rachis,   all  with   2   glumes. 

Spikelets   several-flowered.  74.   Agropyron. 

Spikelets  1-flowered;  spikes  very  slender. 

Lemma  awnless.  72.    Pholiurus. 

Lemma  awned.  73.   Scnbiiena. 

Spikelets,  at  least  some  of  them,  in  twos  or  threes  at  each  joint  of  the  rachis. 

Spikelets  1-flowered,  not  all  alike,  in  threes,  the  lateral  pair  pediceled.  75.   Hordcum. 

Spikelets  2-6-flowered,  all  alike,  usually  in  twos. 

Glumes  minute   or  wanting;   spikes  loose.  78.   Hystri.v. 

Glumes  prominent,  mostly   narrow;   spikes  dense. 

Axis    of    spike    continuous,    not    disarticulating   at    maturity;    glumes    broad    or    narrow   but    not 
greatly  elongate.  76.  Elymus. 

Axis  of  spike  disarticulating  at  maturity;  glumes  usually   setaceous  and   elongate. 

77.   .Sitainon. 
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1.    IMPERATACyrillo,  PI.  Rar.  Neap.  2:  26. /»/.  ii.    1792. 

Spikelets  all  alike,  awnless,  in  pairs,  unequally  pedicellate  on  a  slender  continuous  rachis. 
surrounded  by  long  silky  hairs  ;  glumes  about  equal,  membranaceous ;  sterile  lemma,  fertile 
lemma  and  palea  thin  and  hyaline.  Perennial  slender  erect  grasses  with  terminal  narrow  silky 
panicles.     [Name  in  honor  of  the  Italian  naturalist   Ferrante   Imperate.] 

About  5  species  in  the  warm  regions  of  the  world.  Type 
.species,  Lagiinis  cylindricns  L.  , 

1.  Imperata  hooked  Rtipr. 
Hooker's  Imperata.     Fig.  218. 

Imperata  hookcri  Rupr. ;  Anderss.   Ofv.   Svensk.  Vet.   Akad.   Forh. 

12:    160.      1855. 
Imperata   brczifolia   Vasey,    Bull.    Torrey    Club    13:   26.      1886. 

Culms  erect  from  creeping  rhizomes,  1-1.5  meters 
tall,  glabrous ;  sheaths  glabrous ;  ligule  long-villous ; 
blades  elongate,  the  lower  narrowed  at  the  long  con- 
duplicate  base,  8-15  mm.  wide,  acuminate,  glabrous, 
the  upper  shorter,  the  uppermost  much  reduced ; 
panicle  dense.  15-30  cm.  long,  pale  or  tawny  or  some- 
what rose-tinted,  soft,  silky ;  spikelets  about  3  mm. 
long,  clothed  with  hairs  twice  as  long. 

Desert  regions,  in  the  Lower  Sonoran  Zone;  from  southern 
California  to  western  Texas,  and  south  to  Jalisco.  Sept. -May. 
Type   locality:   Texas. 

2.     ANDROPOGON  L.  Sp.  PI.  1045.     1753. 

Spikelets  in  pairs  at  each  node  of  an  articulate  rachis,  one  sessile  and  perfect,  the 
other  pedicellate  and  staminate.  neuter  or  reduced  to  the  pedicel;  glumes  of  fertile  spike 
let  coriaceous,  narrow,  awnless,  the  first  rounded,  flat  or  concave  on  the  back,  several- 
nerved,  the  median  nerve  weak  or  wanting;  sterile  lemma  shorter  than  the  glumes,  empty, 
hyaline;  fertile  lemma  hyaline,  narrow,  entire  or  bifid,  usually  bearing  a  bent  and  twisted 
awn  from  the  apex  or  from  between  the  lobes ;  palea  hyaline,  small  or  wanting ;  pedicellate 
spikelet  awnless,  sometimes  staminate  and  about  as  large  as  the  sessile  spikelet,  sometimes 
consisting  of  one  or  more  reduced  glumes,  sometimes  wanting,  only  the  pedicel  present. 
Rather  coarse  perennial  grasses  with  solid  culms,  the  spikelets  in  racemes,  these  (in  ours) 
numerous,  aggregate  on  an  exserted  peduncle,  or  single  or  in  pairs,  the  common  peduncle 
enclosed  by  a  spathe-like  sheath,  these  sheaths  clustered,  forming  a  compound  inflorescence ; 
rachis  and  pedicels  of  sterile  spikelet  often  villous.     [Greek,  man-beard.] 

Species  about  150  in  all  warmer  parts  of  the  world.     Type  species,  Andropogon  virginicus  I.. 

Racemes  numerous  in  a  pedunculate  bractless  panicle  terminating  the  culms. 
Racemes  in  pairs,  subtended  by  a  sheathing  bract,  forming  a  compound  inflorescence. 


1.  A.   saccharoidcs. 

2.  A.   gloineratiis. 


1.  Andropogon  saccharoides  Swartz. 


Pltimed  Beard-grass. 


Fig.  210. 


Andropogon    saccharoides    Swartz,     Prodr.     Veg.     Ind.    Occ.     26. 
1788. 

Andropogon   argenteus   DC.    Cat.    Hort.    Monsp.    77.      1813. 

Andropogon  barbinodis   Lag.   Gen.   &   Sp.   Nov.   3.      1816. 

Culms  tufted,  erect  or  somewhat  spreading  at  base, 
60-120  cm.  high,  glabrous  except  the  densely  ascending- 
hispid  nodes;  sheaths  glabrous;  blades  3-6  mm.  wide, 
flat,  scabrous  above,  the  upper  much  reduced ;  panicle 
5-8  cm.  long,  consisting  of  several  appressed  or  ascend- 
ing silky-white  racemes,  somewhat  flabellately  aggregate 
at  the  summit  of  the  culm ;  glumes  of  sessile  spikelet 
5  mm.  long,  the  awn  about  2  cm.  long,  geniculate  at  the 
middle,  tightly  twisted  below  the  bend,  loosely  twisted 
above. 

Dry  hills  in  the  Transition  and  Sonoran  Zones;  from  Santa 
Barbara  to  San  Diego,  east  to  New  Mexico  and  south  to  the 
American    tropics.      Feb. -June.     Tyjie    locality:  Jamaica. 
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2.  Andropogon  glomeratus   (Walt.)    B.  S.  P. 


Bushy  Beard-grass. 


Fig.  220. 


Cinna  glomcrata  Walt.    Fl.    Carol.    59.      1788. 

Andropogon  macyoiir}im  Michx.   Fl.   Bor.  Am.   1:    56.     1803. 

Andropogon  glomeratus  B.  S.  P.  Prel.  Cat.  N.  Y.  67.      1888. 

Culms  erect,  50-100  cm.  tall,  simple  below,  branched 
above,  the  branches  erect  and  again  successively 
branched,  forming  a  club-shaped  or  corymbiform 
rather  dense,  or  somewhat  interrupted  top :  sheaths 
compressed,  scabrous ;  blades  2-5  mm.  wide,  scabrous, 
long-acuminate,  the  basal  often  as  long  as  the  culm ; 
sessile  spikelet  about  5  mm.  long;  awn  1-2  cm.  long; 
pedicellate  spikelet  reduced  to  a  single  glume  or 
wanting. 

Foothills  of  San  Bernardino  Mountains  (Parish,  Reed) 
and  Funeral  Mountains  (Coville  and  Funston),  eastward  to 
Florida  and  New  York,  and  southward  to  Central  America. 
Type   locality:   South   Carolina. 

Andropogon  cirratus  Hack.  Flora  68:  119.  1885.  A  fragmentary  specimen  of  what  appears  to  be  this 
species  was  collected  at  Jamacha,  Calif.  (Confer).  A  perennial  with  solitary  racemes,  the  sessile  spikelet 
6  mm.  long.      West  Te.xas  to  Arizona  and  Mexico. 

3.    HOLCUS  L.  Sp.  PI.  1047.    1753. 
[Sorghum  Moench,  Meth.  PL  207.     1794.] 
Spikelets   as   in  Andropogon.  but  the  first  glume  of   sessile  spikelet  convex:    pedicellate 
spikelet  well-developed,  usually   staminate  ;   racemes   reduced  to   1-5  joints,   these   disarticu- 
lating  tardily,   the    racemes    in    a    large    terminal    open    or   contracted    panicle.      Annual    or 
perennial,  mostly  tall  grasses  with  flat  blades  and  terminal  panicles.      [An  old   Latin  name 

for  a   grass,  taken  from   Pliny.] 

.Species  about  20,  one  Mexican,  the  others  in  the  Old  World,  mostly  Africa;  two  cultivated  or  intro- 
duced in  America.     Type  species,  Holciis  sorghum  L. 


1.  Holcus  halepensis  L. 

Johnson  Grass.     Fig.  221. 

Holcus  halepensis  L.    Sp.   PI.   1047.      1753. 
Andropogon    halepensis   Brot.   Fl.    Lusit.    1:   89.      1804. 
Sorghum  halepense    Pers.    Syn.    PI.    1:    101.      1805. 

Culms  erect,  glabrous,  robust,  50-120  cm.  tall, 
producing  stout  creeping  rhizomes ;  blades  flat,  6-15 
mm.  wide,  the  midrib  prominent,  white ;  panicle 
15-25  cm.  long,  more  or  less  spreading ;  fertile 
spikelets  about  5  mm.  long,  the  glumes  pubescent, 
becoming  glabrate  and  shining,  the  awn  readily  decidu- 
ous ;  staminate  spikelets  narrow,  4  mm.  long  on  pedi- 
cels'3  mm.  long,  the  glumes  meml)ranaceous,  nerved, 
glabrous. 

Occasional  in  fields  and  waste  places,  California.  Common 
in  the  southern  States;  introduced  from  the  Old  World.  Apr.- 
Oct.     Type  locality:     Syria. 


4.    HILARIA  H.  B.  K.  Nov.  Gen.  &  Sp.  1 :  116.  pi.  37.    1816. 

Spikelets  sessile  in  groups  of  three,  the  groups  falling  entire,  the  central  spikelet  (next  the 

axis)   fertile,  1-flowered,  the  two  lateral  spikelets  staminate,  2-flowered;  glumes  coriaceous, 

those  of   the   3   spikelets    forming   a   false   involucre,   in    some    species   connate   at   the    base, 

more  or  less  unsymmetrical,   usually  bearing  an  awn   on  one   side   from   about  the   middle; 

lemma   and   palea    hyaline,    about    equal    in    length.     Perennial   low    grasses,   the    groups   of 

spikelets  appressed  to  the  axis  in  terminal  spikes.     [Name  in  honor  of  the  French  naturalist 

Auguste  de  Saint-Hilaire.] 

Species    5,   southwestern    United    States   to   Central   America,    all    liut    one   found   within    the   limits   of   the 
United  States.     Type  species,  Hilaria  cenchroides  II.   B.   K. 


Culms  felty,  pubescent. 

Culms  glabrous  or  slightly  puberulent. 


1 .    H.    rigida. 
-!.    H.  janicsii. 
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1.  Hilaria  rigida  (Thurb.)  Benth. 


Galleta. 


Fig.  222. 


Pleiirafhis  rigida  TInirb.   in  S.   Wats.  Bot.   Calif.   2:   293.      1880. 
Hilaria    rigida    Benth.;    Scribn.    Bull.    Torrey    Club    9:    Zi,  86. 
1882. 

Culms  numerous,  rigid,  felty-pubescent,  glabrate 
and  scabrous  above,  50-100  cm.  tall ;  leaves  felty  or 
glabrous,  usually  woolly  at  the  top  of  the  sheath ; 
blades  spreading,  2-5  cm.  long,  or  longer  on  sterile 
shoots,  2-4  mm.  wide,  more  or  less  involute,  acutnin- 
ate  into  a  rigid  coriaceous  point;  spikelets  about  8 
mm.  long;  glumes  of  central  spikelet  broadened  up- 
ward from  a  narrow  base,  wooUy-ciliate,  several- 
awned  from  the  tip,  a  stronger  dorsal  awn  from  about 
the  middle  ;  lemma  3-nerved,  enclosing  the  palea  and 
a  rudimentary  second  floret,  the  nerves  villous  on 
the  back,  extending  into  delicate  awns  between  the 
ciliate  lobes  of  the  apex;  lateral  spikelets  similar, 
narrower,  the  glumes  less  awned  at  the  tip,  the  second 
floret  similar  to  the  first. 

Mojave  and  Colorado  Deserts,  Lower  Sonoran  Zone;  east 
to  Arizona  and  south  into  Sonora.  Feb.-June.  Type  locality: 
southern    California. 


2.  Hilaria  jamesii   (Torr.)   Benth. 
James'  Galleta.     Fig.  223. 


Ann.     Lye.    N.    Y.     1: 


148.   pi.    10. 
1881. 


Plcnraphis    jamesii    Terr. 

1824. 
Hilaria  jamesii  Benth.   Journ.    Linn.    Soc.    Bot.    19:   62. 

Culms  glabrous,  the  nodes  villous ;  sheaths  glab- 
rous or  slightly  scabrous,  sparingly  villous  around 
the  short  membranaceous  ligule ;  blades  mostly  2-5 
cm.  long,  2-4  mm.  wide,  rigid,  soon  involute,  the 
upper  reduced;  spikelets  6-8  mm.  long,  long-villous 
at  base ;  glumes  of  central  spikelet  pubescent, 
cuneate,  2-lobed,  the  lobes  2-  or  3-awned,  the  central 
nerve  between,  extending  from  below  the  middle 
into  an  awn  somewhat  longer  than  the  others,  the 
awns  all  minutely  plumose ;  lemma  erose  at  apex, 
glabrous,  3-nerved,  the  nerves  parallel,  the  central 
extending  into  a  short  awn ;  glumes  of  lateral 
spikelets  narrow,  pubescent,  the  first  unsyinmetrical. 
5-nerved,  the  second  nerve  on  one  side  extending 
into  a  dorsal  awn  from  below  the  middle,  the  apex 
unequally  2-lobed,  the  sinus  extending  down  about 
half-way  to  the  point  of  departure  of  the  awn,  the 
lobes  minutely  ciliate;  second  glume  5-nerved,  awn- 
less,  entire,  ciliate,  conduplicate  around  the  floret ; 
lemma  as  in  fertile  spikelet ;  stamens  2.- 

Deserts  of  Inyo  County,  Lower  Sonoran  Zone;  east  to 
Wyoming  and  Texas.  May.  Type  locality:  the  sources  of 
the   Canadian  River. 


5.    SYNTHERISMA  Walt.  Fl.  Carol.  76.    1788. 

[DiGiTARiA  Hall,  Hist.  Stirp.  Helv.  2:  244.     1768,  not  Adans.  1763,  nor  Heist.  1759.] 

Spikelets  solitary  or  in  twos  or  threes.  sul)sessile  or  short-pediceled,  alternate  in  2  rows 
on  one  side  of  a  3-angled  winged  or  wingless  rachis ;  spikelets  lanceolate  or  elliptic,  plano- 
convex; first  glume  minute  or  wanting;  second  glume  equaling  the  sterile  lemma  or 
shorter ;  fertile  lemma  cartilaginous,  the  hyaline  margins  pale.  Annual  or  sometimes 
perennial  erect  or  prostrate  grasses,  the  slender  racemes  digitate  or  aggregate  at  the  sum 
mil   of   the   culms.        [Greek,    crop-making.] 

Species  about  75  in  the  warmer  parts  of  the  world.     Type  species,  Syntherisma  praeco.v  Walt. 
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1.  Syntherisma  sanguinalis   (L.)   Diilac. 


Crab-grass. 


Fig.  224. 


1772. 


Panicnin  sangiiinale   L.   Sp.    PI.    57.     1753. 
Digitaria   sanguinalis   Scop.   Fl.    Carn.   ed.   2.   1:   52. 
Syntherisma  praeco.v   Walt.    Fl.    Carol.   76.      1788. 
Syntherisma    sanguinalis    Dulac,    Fl.    Haut.    Pyr.    77.      1867. 

Annual,  usually  much-branched  at  base  ;  culms  30-60 
cm.  long,  geniculate-spreading,  or  creeping  and  rooting 
at  the  nodes,  the  flower-stalks  ascending ;  sheaths  more 
or  less  papillose-hirsute ;  blades  lax,  6-10  cm.  long, 
4-10  mm.  wide,  often  pilose ;  racemes  3-12,  subdigi- 
tate,  5-10  cm.  long;  spikelets  in  pairs,  3-3.5  mm.  long, 
usually  appressed-pubescent  between  the  smooth  or 
scabrous  nerves;  pedicels  angled;  first  glume  minute; 
second  glume  about  half  as  long  as  the  spikelet ;  fruit 
lead   color. 

A  weed  in  cultivated  soil;  occasional  on  the  Pacific  slope; 
common  in  the  warmer  parts  of  America;  a  native  of  the  Old 
World.     June-Sept.     Type   locality,    European. 

Syntherisma   ischaemum    (Schreb.)    Nash    (S.   hnniifusa   Rydb.)    has   been    found    at    Walla    Walla.      Plant 
glabrous;   first  glume   wanting,  second  and  sterile  lemma  glandular-puberulent ;   fruit  dark  brown. 

6.    ERIOCHLOA  H.  B.  K.  Nov.  Gen.  &  Sp.  1 :  94.  pis.  30,  31.    1816. 

Spikelets  dorsally  compressed,  more  or  less  pubescent,  solitary  or  sometimes  in  pairs, 
short-pediceled  or  subsessile  in  2  rows  on  one  side  of  a  narrow,  usually  hairy  rachis,  tlie 
pedicels  often  clothed  with  long  stiff  hairs,  the  back  of  the  fertile  lemma  turned  from  the 
rachis;  first  glume  represented  by  a  prominent  ring  below  the  spikelet;  second  glume  and 
sterile  lemma  about  equal,  acute  or  acuminate,  the  lemma  usually  inclosing  a  hyaline  palea 
or  sometimes  a  staminate  flower ;  fertile  lemma  indurate,  minutely  papillose-rugose, 
mucronate  or  awned,  the  margins  slightly  inrolled.  Annuals  or  perennials,  with  terminal 
panicles  consisting  of  several  or  many  spreading  or  appressed  racemes,  usually  rather 
closely  arranged  along  the  main  axis.     [Greek,  wool-grass.] 

Species   about    15    in   the    warmer   parts    of   the    world,   mostly    in   America.     Type   species,    Eriochloa   dis- 
lachva  H.  B.  K. 


1.  Eriochloa  aristata  Vasey. 
Awned  Eriochloa.     Fig.  225. 

Eriochloa   aristata    Vasey,    Bull.    Torrey    Club    13:   229.      1886. 

Plants  annual ;  culms  30-100  cm.  tall,  smooth ; 
blades  flat,  10-20  cm.  long,  3-10  mm.  wide,  smooth  ; 
panicle  8-12  cm.  long ;  spikes  several,  appressed,  2-3 
cm.  long,  the  rachis  more  or  less  villous;  spikelets 
lanceolate,  appressed-silky,  5  mm.  long  excluding  the 
awn-point  of  the  second  glume,  the  pedicels  with  a 
tuft  of  stift'  hairs  near  the  apex;  fruit  oval,  about 
half  as  long  as  the  sterile  lemma,  apiculate. 

Alluvial    land    along    the    Colorado    River    at    Fort    Yuma.     ; 
Sept. -Dec.     Type   locality:   Chihuahua. 


7.  PASPALUM  L.  Syst.  Nat.  ed.  10.  2:  855.    1759. 

Spikeless  plano-convex,  subsessile,  solitary  or  in  pairs,  in  two  rows  on  one  side  of  a 
narrow  or  dilated  rachis,  the  back  of  the  fertile  lemma  toward  it ;  first  glume  wanting  or 
occasionally  present  in  a  few  spikelets ;  second  glume  and  sterile  lemma  about  equal ; 
fertile  lemma  obtuse,  chartaceous-indurate,  the  margins  inrolled.  Mostly  perennials,  with 
1  to  many  spikelike  racemes,  these  single  or  paired  at  the  summit  of  the  culms  or  race- 
mosely  arranged  along  the  main  axis.     [Greek  name  for  some  grass.] 

Species   numerous,  probably  as  many  as  200,   widely   distributed  in  the  warmer  parts  of  both   hemispheres. 
Type  species,   Pas(>alum   dimidiatuni   L. 

Racemes   2,   digitate.  1.    p.   distich  urn. 
Racemes  several  to  many,  racemose,  forming  a  panicle. 

Racemes  several  to  many,  laxly  spreading;  spikelets  about  3.5  mm.  long.  2.   P.   dilatatum. 

Racemes  numerous,  erect  or  suberect;  spikelets  scarcely  over  2  mm.  long.  3.   P.  larranagae. 
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1.  Paspalum  distichum  L. 

Knot-grass.     Fig.  226. 

Paspalum   distichum   L.    Syst.   Xat.   ed.    10.   2:   S55.      1759. 

Culms  erect  from  a  decumbent  rooting  base,  with 
numerous  creeping  rhizomes,  glabrous,  or  the  nodes 
pubescent,  30-60  cm.  tall ;  sheaths  glabrous  or  some- 
times pubescent ;  blades  flat,  glabrous,  rarely  pubescent, 
5-10  cm.  long,  the  upper  shorter ;  racemes  2,  paired 
or  closel}-  approximate,  sometimes  a  third  below  the 
second,  more  or  less  pilose  at  base,  slender,  ascending 
or  appressed,  usually  2.5-5  cm.  long ;  spikelets  elliptic, 
3  mm.  long;  first  glume  occasionally  present  and 
nearly  as  long  as  spikelet,  glabrous ;  second  glume 
pubescent ;    sterile  lemma   glabrous. 

Along  the  seacoast  and  especially  along  irrigation  ditches 
and  wet  places  in  the  interior,  California,  and  occasionally 
along  the  Columbia  River.      June-Sept.      Type  locality:  Jamaica. 


2.  Paspalum  dilatatum  Poir. 
Dallis  Grass.     ¥\g.  227. 

Paspalum  dilatatum  Poir.   Lam.   Encycl.   5:   35.     1804. 

Culms  few  to  many,  tufted,  erect,  or  geniculate  at 
base,  1  meter  or  more  tall,  glabrous ;  sheaths  loose, 
glabrous  or  the  lowermost  softly  pubescent ;  ligule 
about  3  mm.  long;  blades  flat,  5-12  min.  wide,  com- 
monly elongate,  pilose  on  the  upper  surface  at  the 
base,  otherwise  glabrous ;  panicle  10-20  '^m.  long,  the 
common  axis  slender ;  racemes  mostly  5-10.  densely 
flowered,  5-10  cm.  long,  the  rachis  narrowly  winged ; 
spikelets  in  pairs,  ovate,  abruptly  pointeo,  3-3.5  mm. 
long  ;  2-2.3  mm.  wide,  flat,  the  margins  of  the  second 
glume  and  sterile  lemma,  especially  the  glume,  with 
long  silky  white  hairs. 

Ballast,  Portland,  Oregon,  and  roadsides,  Los  Angeles, 
California.  Introduced  from  South  America;  cultivated  in  the 
Oulf  States  and  abundantly  naturalized;  rare  on  the  Pacific 
Coast.      July-Oct.      Type    locality:   Argentina. 


3.  Paspalum  larranagai  Arechav. 
\asey  Grass.     Fig.  228. 

Paspalum    virgatuDi   pubiflonim    Vasey,    Bull.    Torrey    Club    13: 
167.      1886. 

Paspalum   larranagai   Arechav.    Anal.    Mus.    Nac.    Montevid.     1 : 

60.  pi.  2.      1894. 

Paspalum    vascyanum    Scribn.    U.    S.    Dept.    Agr.    Div.    Agrost. 
Bull.   17:   32.  /.  328.      1899. 

Resembles  P.  dilatatum,  culms  usually  more  robust ; 
lower  sheaths  hirsute,  the  upper  hirsute  on  the  mar- 
gins; panicles  commonly  more  than  15  cm.  long, 
racemes  10-25  (rarely  fewer)  ;  spikelets  2-2.2  mm. 
long,  the  silky  hairs  longer  and  more  copious  than 
in  P.  dilatatum. 


Along  irrigation  ditches,  California.  Introduced  from 
South  America;  open  low  ground  from  Texas  to  South  Caro- 
lina,    spreading    rapidly.     Aug.-Oct.     Type     locality:   Uruguay. 
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8.    PANICUM  L.  Sp.  PL  55.    1753. 

Spikelets  more  or  less  compressed  dorsally,  arranged  in  open  or  compact  panicles,  rarely 
in  racemes ;  glumes  2,  herbaceous,  nerved,  usually  very  vmequal,  the  first  often  minute,  the 
second  typically  equaling  the  sterile  lemma,  the  latter  of  the  same  texture  and  simulating  a 
third  glume,  bearing  in  its  axil  a  membranaceous  or  hyaline  palea  and  sometimes  a  staminate 
flower,  the  palea  rarely  wanting ;  fertile  lemma  chartaceous-indurated,  typically  obtuse,  the 
nerves  obsolete,  the  margins  inrolled  over  an  inclosed  palea  of  the  same  texture.  Annual 
or  perennial  grasses  of  various  habit.  [An  ancient  Latin  name  for  the  Italian  millet,  Cliaeto- 
chloa  italica.] 

Species  probably  about   500,  confined  to  the  warmer  regions  of  Iiotli  hemispheres.     Type  species,  Panicum 
miliaceum  L. 

Plants  annual. 

Fruit   (mature  fertile  lemma)   transversely   rugose.  1.   P.    ariconiciim. 

Fruit   smooth. 

First   glume   not   over   one-fourth    the   length    of   the   spikelet,   tnmcate    or   broadly    triangular;    sheaths 

smooth.  2.   P.    dicliotomiflorum. 

First  glume  as  much  as  half  the  length  of  the  spikelet,  acute  or  acuminate;  sheaths  hispid. 
Panicle  erect. 

Panicle  more  than  half  the  length   of  the  entire  plant. 

Spikelets   2-2.5   mm.   long.  3.    P.   capillare. 

Spikelets  about  3   mm.   long.  4.    P.   barbipulvinaium. 

Panicle  not  more  than  one-third  the  entire  height  of  plant;   spikelets   2.7-3.3  mm.  long. 

5.  P.   hirticaule. 
Panicle  drooping. 
Plants   perennial. 

Spikelets  6-7   mm.   long. 
Spikelets  less  than  4   mm.   long. 

Spikelets  not  turgid  nor  strongly  nerved,  pubescent,  not  over  2.6   mm.   long. 
Spikelets  not   over   2  nun.  long. 

Blades  glabrous  on   both   surfaces. 
Blades  pubescent,  at  least  below. 

Plants  more  or  less  pubescent  but  not  velvety. 
Vernal   blades   pubescent   above. 

Upper  surface   of  blades  appressed-pubescent;   autumnal  form  erect   or   ascending 

9.   P.   huachucae. 
Upper  surface   of  blades  pilose;   autumnal  form   decumbent-spreading. 

10.   P.   pacificum. 
Vernal   blades   glabrous   above.  11.   P.    occideiitale. 

Plants  velvety-pubescent.  12.   P.    thermale. 

Spikelets  about   3   mm.   long.  13.  P.   shastense. 

Spikelets  turgid,   strongly   nerved,   sparsely   hispid,   spikelets   3.2-3.3   mm.   long. 

14.   P.   scribneriannm. 

1.  Panicum  arizonicum  Scribn.  &  Merr. 


6.  P.   rniiiacenm. 

7.  P.    iirvilleannm. 

8.  P.    lindheimeri. 


Arizona  Panicum. 


Fig.  229. 


Panicmu    arizonicum    Scribn.    S:    Merr.    U.    S.    Dept.    Agr.    Div. 

Agrost.    Circ.    32:   2.      1901. 

Annual ;  culms  usually  branching  from  the  base, 
glabrous  except  below  the  panicle,  20-60  cm.  tall ; 
nodes  sometimes  slightly  pubescent ;  sheaths  glabrous 
to  strongly  papillose-pubescent;  blades  5-15  cm.  long. 
6-12  mm.  wide,  glabrous  or  papillose-hispid  beneath ; 
panicles  long-exserted,  finely  pubescent  and  copiously 
papillose-hirsute,  7-20  cm.  long,  the  branches  soli- 
tary, ascending,  few-flowered ;  spikelets  nearly  4  mm. 
long,  obovate-elliptical,  abruptly  pointed,  densely  hirsute 
to  glabrous,  borne  on  very  short  appressed  branchlets. 

Open  ground,  Sonoran  Zones;  Jamacha,  California,  to  western 
Texas   and   south   to    Oaxaca.     July.     Type  locality:   Arizona. 


2.  Panicum  dichotomiflorum  Alichx. 
Smooth  Witch-grass.    Fig.  230. 

Panicum  dicliotomiflorum  Michx.'Fl.  Bor.  Am.  1:  48.  1803. 
Annual,  usually  much-branched  from  a  geniculate 
l)ase,  smooth  throughout;  culms  rather  succulent, 
60-90  cm.  tall ;  blades  10-50  cm.  long,  about  1  cm. 
wide;  panicles  10-30  cm.  long,  finally  spreading; 
spikelets  2.5  mm.  long,  narrowly  oblong-ovate, 
acute,  faintly  7-nerved,  the  first  glume  short, 
truncate,  about  one-fourth  the  length  of  the  spikelet. 

Low  ground  and  cultivated  soil.  Fresno  (Bioletti).  Com- 
mon in  eastern  United  States.  Tyiie  locality:  Allegheny 
Mountains. 
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3.  Panicum  capillare  L. 

Old-Wilch  Grass.     Fig".  231. 

Panicum   capillare  L.    Sp.    PI.    5S.      1753. 

Annual,  erect,  30-60  cm.  tall ;  foliage  papillose- 
hispid;  blades  10-25  cm.  long,  5-10  mm.  wide; 
panicle  large  and  diffuse,  often  half  the  length  of 
the  entire  plant,  included  at  the  base  until  maturity, 
the  whole  panicle  finally  breaking  away  and  rolling 
before  the  wind ;  spikelets  2  mm.  long,  elliptic ; 
first  glume  acute,  half  as  long  as  spikelet,  5-7-nerved. 

Open  ground,  cultivated  soil,  and  river  banks,  California 
(Pine  Grove,  Hansen;  Yreka,  Butler).  A  common  weed  in 
eastern    United    States.     August.     Type    locality:   Virginia. 


4.  Panicum  barbipulvinatum  Nash. 
Western  Witch-grass.     Fig.  232. 

Panicum  capillare  occidentale  Rydb.  Contr.  U.  S.  Nat. 
Herb.   3:    186.      1895. 

Panicum  capillare  hrcvifolium  Vasev ;  Rvdb.  &  Shear, 
U.  S.  Dept.  Agr.  Div.  Agrost.  Bu'll.  5:' 21.  1897,  not 
P.   brevifoUum   L. 

Panicum  barbipulvinatum  Nash,  in  Rydb.  Mem.  N.  Y. 
Bot.    Card.    1:    21.      1900. 

Similar  in  habit  to  P.  capillare,  usually  stouter, 
the  blades  shorter,  less  pubescent  and  more 
crowded  toward  the  base  of  the  plant ;  spikelets 
2.5-3.5  mm.  long,  acuminate,  larger  on  the  aver- 
age than  in  P.  capillare. 

Open  ground  and  cultivated  fields,  in  the  Transition 
and  Upper  Sonoran  Zones;  common  at  moderate  altitudes 
throughout  our  area  and  eastward  to  the  Great  Plains. 
Tuly-Oct.     Type   locality:   Yellowstone    Park. 


5.  Panicum  hirticaule  Presl. 
]\Iexican  Witch-grass.     Fig.  233. 


Panicum    hirticaule    Presl,    Rel.    Hacnk.     1:    308.      1830. 

Annual,  erect  or  nearly  so,  15-60  cm.  tall,  more 
or  less  papillose-hispid  throughout,  especially  on  the 
sheaths ;  blades  4-12  mm.  wide,  often  sparsely  hispid 
toward  the  often  cordate  base;  panicle  7-15  cin.  long, 
scarcely  one-third  the  height  of  the  entire  plant,  open, 
the  branches  ascending;  spikelets  3  mm.  long,  acumi- 
nate, usually  reddish  brown. 

Open  ground  and  sandy  soil,  Sonoran  Zones;  California 
CTaniacha,  Canby;  Fort  Yuma,  Arizona,  Parish),  eastward  to 
Texas  and  south  to  northern  South  America.  Julv-Oct. 
Type   locality:     Acapuico,    Mexico. 
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6.  Panicum  miliaceum 

Broom-corn  Millet 


Fig.  234. 


Patiicuin  miliaceum  L.   Sp.   PI.   58.      1753. 

Annual,  as  much  as  1  meter  high ;  cuhns  and  leaves 
more  or  less  papillose-hispid ;  panicle  10-30  cm.  long, 
usually  nodding,  rather  compact,  the  numerous  branches 
ascending,  scabrous,  spikelet-bearing  toward  the  sum- 
mit ;  spikelets  5  mm.  long,  ovate,  acuminate,  strongly 
many-nerved,  first  glume  half  the  length  of  the  spike- 
let,  acuminate. 

A  native  of  the  Old  World,  cultivated  in  some  parts  of  the 
United  States  as  a  forage  plant  under  the  names  broom-corn 
millet,  hog  millet,  and  prose  millet.  Scattered  specimens  have 
been    found    in    California.     Aug.-Oct.     Type   locality:   India. 


7.  Panicum  urvilleanum  Kunth. 
Desert  Panicum.     Fig.  235. 

Panicum  uriillcanum   Kunth,   Rev.  Gram.  2:  403.   236.  pi.  115. 

1831. 
Panicum    urvilleanum    longiglumc    Scribn.    U.    S.    Dept.    Agr. 

Div.   Agrost.    Bull.    17    (ed.   2):   49.      1901. 

Plants     robust,    60-100     cm.   tall,    perennial    from 

creeping  rhizomes;  culms  solitary  or  few  in  a  tuft, 

the    nodes    densely   bearded    but   usually    hidden    by 

the   harshly   villous   sheaths ;   blades   4-6   mm.   wide, 

flat,    tapering    to    a    long-  involute-setaceous    point; 

panicle  about  30  cm.  long,  open;   spikelets  6-7  mm. 

long,   densely  silvery-   or  tawny-villous ;   first   glume 

acuminate,  two-thirds  to  nearly  as  long  as  spikelet. 

Sandy  deserts,  southern  California  and  Arizona,  also  in 
southern  South  America.  Mar. -June.  Type  locality:  Chile; 
of   the   variety    longiglumc,    San   Jacinto,   California. 


^^^^ 


8.  Panicum  lindheimeri  Xash. 
Linclheimer's  Panicum.     Fig.  236. 

Panicum  lindheimeri   Nash,   Bull.   Torrey   Club   24:    196.      1897. 
Panicum  fiinstoni  Scribn.  &  Merr.  U.   S.  Dept.  Agr.  Div.  Agrost. 

Circ.  35:   4.      1901. 

Vernal    culms   stiffly    ascending   or    spreading.    30-60 

cm.    high,    glabrous,    or    the    lower    portion    somewhat 

pubescent;  leaves  glabrous  except  the  ciliate  margin  of 

the    lower    part    of    the    blades    (sheaths    rarely    with 

scattered  hairs),  ligule  a  ring  of  hairs  4-5  mm.  long; 

panicle    5-8    cm.    long,    open ;    spikelets   1.5   mm.   long, 

obovate,     obtuse,     turgid,     pubescent;     autumnal     form 

stiffly    spreading    or    radiate-prostrate,    with    tufts    of 

short  appressed  branches  at  the  nodes;  blades  reduced, 

involute-pointed,     often     conspicuously     ciliate     at    the 

base. 

Open  ground  and  grass  land,  California  (Three  Rivers, 
Coville  &  Funston;  Sacramento,  Michener),  and  eastward; 
common  in  the  eastern  States.  August.  Type  locality:  Texas;  of 
P.   funstoni,  Three  Rivers.   California. 
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9.  Panicum  huachucae  Ashe. 
Hairy  Panicum.     Fig.  2Z7 . 

Panicum  huachucae  Ashe,  Journ.  Elisha  ISIitchell  Soc.  15:  51.    1898. 

Vernal  form  usually  stiffly  upright,  more  or  less 
harsh-pubescent  throughout ;  culms  30-60  cm.  long,  the 
nodes  bearded;  ligule  of  stiff  hairs  about  4  mm.  long; 
panicle  5-8  cm.  long,  the  axis  and  usually  the  branches 
pilose;  spikelets  about  1.6-1.8  mm.  long,  obovate,  turgid, 
pubescent :  autumnal  form  stiffly  erecl,  the  reduced 
branches  fascicled,  the  crowded  blades  ascending. 

Open  ground,  California  (San  Bernardino  Mountains,  Abfams), 
and  eastward;  common  in  the  Eastern  States.  June-Aug.  Type 
locality:   Huachuca  Mountains,  Arizona. 


10.  Panicum  pacificum  Hitchc.  &  Chase. 
Pacific  Panicum.     Fig.  238. 

Panicum  pacificum  Hitchc.  &  Chase,   Contr.  U.   S.  Nat.   Herb.   IS: 
229.     /.   241.      1910. 

Vernal  form  light  green,  more  or  less  papillose-pilose 
throughout,  30-60  cm.  tall;  ligule  ciliate,  about  4  mm. 
long;  spikelets  1.8-2.0  mm.  long,  obtuse,  pubescent; 
,^  autumnal  form  prostrate-spreading,  repeatedly  branch- 
ing from  the  upper  and  middle  nodes.  Distinguished 
from  P.  occidcntalc  by  the  more  copious  pubescence 
throughout,  more  leafy  culms,  and,  in  the  autumnal 
phase,    by    the   branching   habit. 

Sandy  shores  and  slopes,  and  moist  crevices  in  rocks,  British 
Columbia  to  San  Bernardino  Mountains.  June-Aug.  Type  lo- 
cality: Castle  Crag,  California.  This  and  allied  species  have 
been  included  under  P.  dichotonium  in  Pacific  Coast   botanies. 


11.  Panicum  occidentale  Scribn. 
Western  Panicum.     Fig.  239. 

Panicum   occidcntalc  Scribn.    Rep.    Mo.   Bot.   Card.    10:   48.      1899. 

Vernal  form  yellowish  green ;  culms  slender,  10-20 
cm.  long,  spreading,  sparsely  pubescent ;  leaves  tending 
to  be  clustered  toward  the  base ;  sheaths  sparsely  pubes- 
cent;  ligule  ciliate,  about  4  mm.  long;  blades  glabrous 
or  nearly  so  above,  appressed-pubescent  beneath; 
panicle  5-8  cm.  long,  open;  spikelets  1.8  mm.  long, 
pubescent;  autumnal  form  liranching  from  the  lower 
nodes,  forming  a  spreading  tussock ;  leaves  and 
panicles   reduced. 

Peat   bogs   and   moist  soil,   common   from   British   Columbia   to 
southern   California.     June-Aug.      Type  locality:     Nootka   Sound. 
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12.  Panicum  thermale  Boland. 
Hot  Spring  Panicum.    Fig.  240. 

Panicum   thermale   Boland.    Proc.    Calif.   Acad.   2:    181.      1862. 

Vernal  form  grayish  green,  densely  tufted,  velvety- 
villous,  10-30  cm.  tall;  culms  ascending  or  spreading; 
nodes  bearded;  ligule  about  3  mm.  long;  blades  densely 
villous  on  both  surfaces ;  spikelets  about  2  mm.  long,  pu- 
bescent;  autumnal  form  widely  spreading,  repeatedly 
branching,    forming   a   dense   cushion. 

Wet  saline  soil  mostly  in  vicinity  of  hot  springs.  Washington 
(Granite  Falls,  Smith);  Oregon  (Rogue  River,  Nelson);  California 
(Sonoma  County;  vicinity  of  Lassen  Peak);  Yellowstone  Park,  and 
northward      June-Aug.      Type   locality:     .Sonoma   County,   California. 


13.  Panicum  shastense  Scribn.  &  ]\Jerr. 
Shasta  Panicum.     Fig.  241. 

Panicum   shastense    Scribn.    &    Merr.    U.    S.    Dept.    Agr.    Div. 
Agrost.    Circ.   35:   3.      1901. 

Vernal     form     30-40     cm.     tall,     papillose-pilose 

throughout ;   ligule   2-3   mm.   long,   sparse ;    spikelets 

2.4-2.6     mm.     long,     papillose-pubescent ;     autumnal 

form  spreading,  with  geniculate  nodes  and  elongate 

arched  internodes,   rather  sparingly  branchmg  from 

the  middle  nodes. 

Meadows,    Castle    Crag,    California,    the    type    locality    and 
only   known   station    (Greata,  Hitchcock). 

14.  Panicum  scribnerianum  Xash. 
Scribner's  Panicum.     Fig.  242. 

Panicum  scyibnerianum  Nash,   Bull.   Torrey   Club  22:   421.      1S95. 

\'ernal  form  erect,  30-60  ciu.  tall,  sheaths  papillose- 
hispid;  ligule  about  1  mm.  long;  blades  5-8  cm.  long, 
6-12  mm.  wide,  firm,  rounded  and  ciliate  at  base,  gla- 
brous above,  often  pubescent  beneath  ;  panicles  5-8  cm. 
long;  spikelets  3.2  mm.  long,  turgid,  blunt,  sparsely 
hispid  or  nearly  glabrous,  strongly  nerved ;  autumnal 
form  branching  from  the  middle  and  upper  nodes,  the 
branches  longer  than  the  internodes,  late  in  the  season 
producing  crowded  branchlets  with  ascending  not  great- 
ly reduced  blades  and  siuall,  partially  included  panicles 
from  their  upper  nodes. 

Dry  prairies  and  open  ground,  British  Columbia  to  California 
(Castle  Crag,  Hitchcock),  and  east  to  the  Atlantic  Coast._  June- 
Aug.  Type  locality:  Pennsylvania.  This  species  was  included 
under   P.   scoparium   in  the   Botany   of   California. 

9.    ECHINOCHLOA  P.eauv.  Ess.  Agrost.  53.  pi.  11.  f.  2.    1812. 

Spikelets,  plano-convex,  often  stiffly  hispid,   subsessile,  solitary  or  in   irregular  clusters 

on  one   side   of   the   panicle   branches;    first   glume   about   half   the   length   of    the   spikelet, 

pointed;   second  glume   and   sterile  lemma   equal,   pointed,  mucronate,   or   the   glume   short- 

awned  and  the  lemma  long-awned,  sometimes  conspicuously  so.  inclosing  a  membranaceous 
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palea.  and  sometimes  a-staminate  flower;  fertile  lemma  plano-convex,  smooth  and  shining, 
abruptly  pointed,  the  margins  inrolled  below,  flat  above,  the  apex  of  the  palea  not  in- 
closed. Coarse  often  succulent  annuals  or  sometimes  perennials  with  compressed  sheaths, 
linear  flat  blades,  and  rather  compact  panicles  composed  of  short  densely  flowered  racemes 
along  the  main  axis.     [Greek,  hedgehog-grass.] 

Species  about   15   in   the  warm   regions   of  both   hemispheres.      Type  species,  Panicnm    cnisgalli   L. 

Spikelets  long-awned.  1.   E.   cnisgalli. 

Spikelets  awnless  or  short-awned  (the  awn  usually  not  longer  than  the  spikelet). 

Branches  more  or  less  compound;   glumes  firm  in  texture,  strongly  hispid;  spikelets  about  4  mm.  long. 

la.   E.   criisgalli  zelayensis. 
Branches  simple;   glumes  rather  soft,  sparingly  hispid;  spikelets  about  3  mm.   long. 

2.  E.  colonum. 

1.  Echinochloa  crusgalli  (L.)  Beaiiv. 
Harnyard  Grass.     Fig.  243. 

Paiucmn  cnisgalli  L.   Sp.   PI.   56.      1753. 

Echinochloa  crusgalli  Beauv.    Ess.   Agrost.    S3,    161.      1812. 

Culms  stout,  rather  succulent,  branching  from  the 
base  or  erect,  usually  30-100  cm.  tall,  sometimes 
larger;  leaves  glabrous;  panicle  dense,  10-25  cm. 
long,  consisting  of  several  erect  or  spreading,  or 
even  drooping  racemes ;  spikelets  green  or  purple, 
about  3  mm.  long,  exclusive  of  awns,  densely  and  vj^ 
irregularly  crowded  in  3  or  4  rows ;  awns  usually 
longer  than  the  spikelet. 

Fields  and  cultivated  soil,  especially  along  irrigating  ditches. 
Common  in  eastern  and  southern  United  States  and  in  the 
warmer  parts  of  both  hemispheres.  Introduced  and  not  com- 
mon on  the  Pacific  Slope.  Aug.-Sept.  Type  locality,  Euro- 
pean. 

la.  Echinochloa  crusgalli  zelayensis 

(H.  B.  K.)  Hitchc. 

Mexican  Barnyard  Grass.     Fig".  244. 

Oplismcniis    celavensis    H.     B.     K.    Nov.    Gen.    &    Sp.     1:     108. 

1816. 
Echinochloa   zelayensis    Schult.    Mant.    2:    269.      1824. 
Echinochloa    crusgalli    zelayensis    Hitchc.     Contr.     U.     S.     Nat. 

Herb.   22:    147.      1920. 

Culms  erect,  30-100  cm.  tall;  panicles  10-20  cm. 
long,  the  spikes  mostly  appressed,  sometimes  spread- 
ing, more  or  less  compound,  2-5  cm.  long ;  spikelets 
about  4  mm.  long,  acuminate  or  short-awned.  Re- 
sembling E.  cnisgalli,  but  the  spikelets  short-awned 
or   awnless. 

Moist  places,  especially  along  irrigating  ditches,  infrequent 
within  our  range,  common  in  Mexico  and  southward  in  South 
America.      Aug.-Sept.      Type     locality:   Zelaya.     Mexico. 


2.  Echinochloa  colonum   (L.)    Link. 
Small  Barnyard  Grass.     Fig.  245. 

Panicnm   colonum   L.   Syst.   Nat.  ed.    10.   2:   870.      1759. 
Echinochloa  colonum  Link,   Hort.  Berol.  2:   209.      1833. 

Culms  erect,  spreading  or  prostrate,  30-60  cm.  tall ; 
leaves  smooth  ;  panicle  of  5-10  dense  racemes,  1.5-2.5  cm. 
long,  rather  distant,  racemose  along  the  axis ;  spikelets 
about  3  mm.  long ;  glumes  and  sterile  lemma  pubescent, 
mucronate-pointed  only. 

Introduced  from  the  Old  World  into  the  warmer  parts  of 
America.  Occasional  in  moist  places  in  southern  California.  Type 
locality:   Jamaica. 
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10.    CHAETOCHLOA  Scribn.  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  4:  38.    1897. 

[Setaria  Beauv.  Ess.  Agrost.  51.     1812.  not  Ach.  1798.  nor  Michx.  1803.] 

Spikelets  subtended  by  1  to  several  bristles  (sterile  branchlets),  falling  free  from  the 
bristles,  avvnless ;  first  glume  broad,  usually  less  than  half  the  length  of  the  spikelet. 
3-5-nerved ;  second  glume  and  sterile  lemma  equal  or  the  former  shorter,  several-nerved ; 
fertile  lemma  coriaceous-indurate.  smooth  or  rugose.  Annuals  or  perennials  with  narrow 
terminal  panicles,  these  dense  and  spikelike  or  somewhat  loose  and  open.  [Greek,  bristle- 
grass.] 

Species    about    65,    in    the    tropical    and    warm    temperate    regions    of    both    hemispheres.     Type    species, 
Panic  urn   liride. 


Plants  annual. 

Bristles   backwardly   barbed. 
Bristles   forwardly   barbed. 

Bristles  below  each  spikelet  5   or  more. 
Bristles  below  each  spikelet   1-3. 
Plants  perennial   by  short   rhizomes  or  knotty  crown. 


1.  C.  verticillata. 

2.  C.  liitescens. 

3.  C.  viyidis. 

4.  C.  gcniciilata. 


1.  Chaetochloa  verticillata  (L.)   Scribn. 
Bristly  Foxtail.     Fig.  246. 

Panicum    verticillatum    L.    Sp.    PI.    ed.    2.   82.      1762. 
Setaria   verticillata  Beauv.    Ess.    Agrost.    51,   178.      1812. 
Chaetochloa    verticillata   Scribn.    U.    S.    Dept.    Agr.    Div.    Agrost. 
Bull  4:   29.      1897. 

Annual ;  culms  30-60  cm.  tall ;  blades  scabrous ; 
panicle  green,  5-10  cm.  long,  usually  interrupted  at 
base  and  somewhat  lobed,  tapering  above ;  bristles 
downwardly  barbed,  3-6  mm.  long ;  spikelets  2-2.5  mm. 
long,  the  first  glume  one-third  as  long  as  the  second,  the 
latter  equaling  the  sterile  lemma;  fertile  lemma  obscure- 
ly  transverse-rugose. 

A  weed,  southern  California  (Upland,  Johnston)  \  common  in 
eastern  United  .States.  Ir.troduced  from  Europe.  Type  locality, 
European. 


2.  Chaetochloa  lutescens    (Weigel)    Stiintz. 
Yellow  Foxtail.     Fig.  247. 

Panicnm   lutescens    Weigel,    Obs.    Bot.    20.      1772. 
■Chaetochloa  lutescens  Stuntz,  U.   S.   Dept.   Agr.   Bur.  PI.   Ind. 

Inv.   Seeds   31:   36,   86.      1914. 
Panicum  glaucum  of  authors  not  L.   1753;   Chaetochloa  glauca 

of  American   authors. 

Annual ;  culms  branching  at  the  base,  compressed, 

erect  or  ascending,  30-60  cm.  tall ;  blades  flat,  with 

a  spiral  twist;  panicle  dense,  oblong,  2-8  cm.  long; 

bristles    5    or    more,    4-8    mm.    long,    tawny-yellow ; 

spikelets  3  mm.  long;   fruit  undulate-rugose. 

A  weed  in  fields  and  waste  jilaces.  Infrequent  in  Cali- 
fornia and  Oregon;  common  in  the  Eastern  States.  Intro- 
duced   from    Europe,    the    type   locality.      Aug.-Oct. 


3.  Chaetochloa  viridis    (L.)    Scribn. 


Green  Foxtail. 


Fig.  248. 


Panicum   viride   L.    Syst.    Nat.    ed.    10.   2:   870.     1759. 
Setaria  viridis   Beauv.   Ess.   Agrost.   51,   178.  pi.  13.  f.  3.     1812. 
Chaetochloa  viridis  Scribn.    U.    S.    Dept.   Agr.    Div.    Agrost.   Bull. 
4:   39.      1897. 

Annual ;  culms  30-60  cm.  tall ;  blades  fiat,  not 
twisted:  panicle  oblong-ovate,  2-5  cm.  long;  bristles 
1-3,  slender,  6-12  mm.  long,  green  or  purple ;  spikelets 
2   mm.   long;    fruit   faintly  wrinkled. 

A  weed  in  fields  and  waste  places.  Rare  within  our  range, 
California  (Rialto,  Parish;  Los  Angeles,  Davidson),  Washington; 
common  in  the  Eastern  States.  Introduced  from  Europe,  the 
ty])e  locality.     June-Aug. 

The  closely  allied  Chaetochloa  italica  (L.)  Scribn.  (Setaria 
italica  Roem.  &  .Schult.,  5.  calif  ornica  Kellogg,  Proc.  Calif. 
Acad.  1:  ed.  2,  26.  1873)  is  cultivated  under  the  name  of  millet 
in  the  Central  States  and  is  occasionally  found  as  a  stray  or 
escape  along  railroads  ("Sacramento  River,"  Kellogg).  The 
spike  is  larger,  usually  lobed,  the  bristles  purple  or  yellow. 
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4.  Chaetochloa   geniculata    (Lam.) 

Millsp.  &  Chase. 

Perennial  Foxtail.     Fig.  249. 

Pauicuiii   geniciilatum    Lam.    Encvcl.   4:   727.      1798. 
Setaria  gracilis  H.   B.   K.   Nov.   Gen.   &  Sp.   1 :   109.      1816. 
Panicum  imberbe  Poir.   in  Lam.  Encycl.   Suppl.  4:   272.      1816 
Chaetochloa  imbcrbis  Scribn.  U.   S.  Dept.  Agr.   Div.  Agrost.  Bull. 

4:   i9.      1897. 
Chaetochloa    gracilis    Scribn.    &    Merr.    U.     S.    Dept.    Agr.    Div. 

Agrost.   Bull.   21:    15.  /.   4.      1900. 
Chaetochloa   geniculata   Millsp.    &    Chase,   Field    Mus.    Bot.    3:   37. 

1903. 

Perennial;  culms  erect,  60-150  cm.  tall;  blades 
elongate,  narrow,  2-4  mm.  wide,  flat  or  folded ;  panicle 
slender,  linear,  8-10  cm.  long,  4-8  mm.  thick ;  bristles 
5-8,  twice  as  long  as  spikelet,  pale  or  tawny ;  spike- 
lets  2-2.5  mm.  long;  fruit  undulate-rugose.  The  blades 
are   usually   without   hairs. 

Open  ground,  dry  or  moist  soil,  southern  United  States  to 
Argentina.     June-Sept.     Type   locality:   West   Indies. 

Chaetochloa  nigrirostris  (Nees)  Skeels,  an  African  species 
resembling  C  .  lutcsccus  but  with  brown  bristles  and  dark  tips  to 
the  fruit,  has  been  found  on  ballast  near  Portland,  Oregon 
(Albina  and   Linnton,   Suksdorf) . 

Pennisetum  villosum  R.  Br.  is  cultivated  for  ornament  and   has  occasionally  escaped  from  gardens.      It   is 

a  perennial   with   culms  30-60   cm.    tall,    villous    below   the    panicle,    and   dense   soft   feathery    terminal   spikes 

2-7   cm.    long;    spikelets  surrounded   by    an    involucre   of   several    slender   plumose    bristles   2-3    cm.    long,    the 

cluster   falling  from   the  a.xis  entire.     Santa   Barbara  County    {Eastwood,  Chase),  Ventura    (Parish). 

11.    CENCHRUS  L.  Sp.  PI.  1049.    1753. 

Spikelets  few  in  a  cluster,  surrounded  and  enclosed  by  a  spiny  bur  made  up  of  several 
coalescing  bristles  (sterile  branchlets),  the  bur  globular,  the  peduncle  short  and  thick, 
articulate  at  base,  the  spines  retrorsely  barbed.  Annual  or  sometimes  perennial,  low  branch- 
ing grasses,  with  flat  blades  and  racemes  of  burs  terminating  the  culms  and  branches,  the 
burs  readily   deciduous.      [Ancient   Greek  name   for   some  grass.] 

Species  about  25  in  the  warmer  parts  of  both  hemispheres,  but  chiefly  in  America.     Type  species,  Cenchrus 
ccliiiiatits  L. 


1.  Cenchrus   pauciflorus    Benth. 
Sand-bur,  Btir-grass.    Fig.  250. 

Cenchrus  pauciflorus   Benth.    Bot.   Voy.    Sulph.    56.      1840. 

Cenchrus    tribuloides    of    authors,    not    L.,    and    Cenchrus    caro- 
linianus  of  authors,  not  Walt. 

Annual ;  culms  much  branched  at  base,  ascending  or 
spreading,  flattened  ;  sheaths  loose  ;  blades  firm,  flat  or 
folded  ;  burs  about  8  mm.  tliick,  6-12  in  short  exserted 
racemes. 


Sandy  soil  and  desiccated  pools,  rare;  California  (San  Ber- 
nardino, Gilroy,  Stanford  University),  Oregon  (The  Willows, 
Linnton).  Common  eastward  and  south  to  Central  America. 
luly-Sept.     Type  locality:   Lower  California. 


12.    HOMALOCENCHRUS  ^lieg.  Act.  Helv.  Phys.  Alath.  4:  307.    1760. 

[Leersi.^  Swartz,  Prodr.  Yeg.  Ind.  Occ.  21.  1788,  not  Hedw.  1782.] 
Spikelets  1-flowered,  strongly  compressed  laterally,  articulate  with  the  pedicel;  glumes 
wantmg,  lemma  chartaceous,  broad,  oblong,  boat-shaped,  usually  5-nerved,  the  lateral  pair 
of  nerves  close  to  the  margins,  these  and  the  keel  often  hispid-ciliate,  the  intermediate 
nerves  sometimes  faint ;  palea  as  long  as  the  lemma,  much  narrower,  usuallv  3-nerved,  the 
keel  usually  hispid-ciliate,  the  lateral  nerves  close  to  the.  margins,  the  marg'ins  firmlv  held 
by  the  margins  of  the  lemma;  stamens  6  or  fewer.  Perennial  grasses,  usually  with  creeping 
rhizomes,  flat  scabrous  blades,  and  open  panicles,  the  spikelets  nearlv  sessile  along  one 
side  of  the  branchlets.     [Greek,  like-Cenchrus.] 

Species  10,  tropical  America  and  temperate  North  America,   one  species  also  in   Europe  and   Asia.     Type 
species,  Phalans  orysoides  L. 
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1.  Homalocenchrus  oryzoides    CL.)    Poll. 


Rice  Cut-grass. 


Fi2-.  251. 


Phalaris  oryzoides  L.   Sp.   PI.   55.      1753. 

Homalocenchrus  oryzoides  Poll.    Hist.    PI.    Palat.    1:   52.      1776. 

Lecrsia  oryzoides  Swartz,   Prodr.  Veg.  Ind.  Occ.   21.      1788. 

Culms  erect  from  a  decumbent  base,  much  branched, 
bearing  slender  rhizomes ;  sheaths  glabrous ;  ligule 
short ;  blades  flat,  very  rough,  8-20  cm.  long,  4-10  mm. 
wide;  panicle  diffusely  branched,  lax,  12-20  cm.  long, 
the  branches  naked  at  base,  finally  drooping;  spike- 
lets  4-5  mm.  long,  narrowly  oblong;  lemma  hispid, 
strongly  bristly-ciliate  on  the  keel. 

Marshes  and  wet  places,  often  forming  zones  around  ponds; 
Transition  Zone;  eastern  Washington  and  Oregon,  eastward  to 
the  Atlantic  Coast  and  northern  Eurasia;  also  at  San  Bernardino, 
California    (Parish).     Aug. -Oct.     Type    locality,    European. 

13.    PHALARIS  L.  Sp.  PI.  54.    1753. 

Spikelets  of  one  terminal  perfect  floret  and  2  sterile  lemmas,  laterally  compressed,  dis- 
articulating above  the  glumes,  arranged  in  usually  dense  spikelike  panicles ;  glumes  2, 
equal,  boat-shaped,  often  winged  on  the  keel ;  sterile  lemmas  reduced  to  2  small  scales 
(rarely  only  1)  remaining  attached  to  the  perfect  floret;  fertile  lemma  coriaceous,  shorter 
than  the  glumes,  inclosing  the  faintly  2-nerved  palea.  Annual  or  perennial  erect  grasses 
with  flat  blades.  [An  ancient  Greek  name  for  a  grass.] 
Species   about   20,   in   temperate   regions   of   Europe   and   America. 

Spikelets  in  groups  of  7,  1  fertile  surrounded  by  6  sterile. 
Spikelets  single,   all  alike. 
Plants  perennial. 

Rhizomes  absent;   panicle   dense,   ovate  or  oblong. 
Rhizomes   present;    panicle  spreading  during  anthesis. 
Plants  annual. 

Glumes  broadly  winged;    panicle   ovate   or  short-oblong. 
Sterile  lemma  solitary;   fertile  lemma  3   mm.  long. 
Sterile  lemmas  in  pairs;   fertile  lemma  4-6  mm.   long. 
Sterile  lemma  .6  mm.   long. 
Sterile  lemma  half  as   long  as  fertile. 
■^  Glumes  wingless  or  nearly  so;   panicles   oblong  or  linear,  dense. 

Glumes   acuminate;   fertile   lemma  turgid,   the   acuminate  apex   smooth. 
Glumes  acute;  fertile  lemma  less  turgid,  villous  to  the  acute  apex. 
Panicle  2-5  cm.  long;  sterile  lemmas  one-third  as  long  as  fertile. 
Panicle  5-12   cm.   long;   sterile  lemma   half  as   long  as  fertile. 


Type    species,    Phalaris  canaricnsis   L. 
1.   P.   paradoxa. 


2. 

P. 

calif  ornica. 

3. 

P. 

ariindinacea. 

4. 

P. 

minor. 

5. 

P. 

brachystachys 

6. 

P. 

canaricnsis. 

7. 

P. 

lemnioni. 

8.  P.   caroliniana. 

9.  P.   angusta. 


1.  Phalaris  paradoxa   L 
Paradox  Canary-grass 


Fig.  252. 

Phalaris  paradoxa  L.  Sp.   PI.  ed.  2.   2:   1665.     1763. 

Annual ;,  culms  cespitose,  more  or  less  spreading 
at  base,  30-60  cm.  tall ;  panicle  dense,  oblong,  nar- 
rowed at  base,  2-5  cm.  long,  often  inclosed  at  base 
in  the  uppermost  enlarged  sheath ;  spikelets  finally 
falling  from  the  axis  in  groups  of  7,  the  central 
fertile,  nearly  sessile,  the  others  sterile,  slender- 
pediceled;  glumes  of  sterile  spikelets  narrow,  with 
faint  lateral  nerves,  the  keel  prominently  winged 
above,  the  wing  extending  into  a  more  or  less  well- 
marked  tooth,  the  apex  of  the  glume  narrowed  into 
an  acuminate  point  or  awn,  the  glumes  of  the  4 
outer  sterile  spikelets  in  the  lower  part  of  the  panicle 
more  or  less  deformed ;  glumes  of  fertile  central 
spikelet  lanceolate,  6-8  mm.  long  including  awn,  the 
lateral  nerves  prominent,  the  wing  on  the  keel  more 
tooth-like,  the  apex  of  the  gluine  narrowed  into  an 
awn  about  2  mm.  long;  fertile  lemma  smooth  and 
shining,  3  mm.  long,  the  sterile  lemmas  obsolete. 

Occasional  in  grain  fields;  California  (Richmond,  Cong- 
don).  Introduced  from  Europe.  Type  locality,  the  Orient. 
Phalaris  paradoxa  praemorsa  (Lam.)  Coss.  &  Dur.  Expl.  Alg.  2:  25.  1854.  Phalaris  /"•°'''"^'-';°  ^am^ 
Fl.  Frang.  3:  566.  1778.  Sterile  spikelets  short-pediceled,  the  4  outer  much  reduced,  the  apex  deformed  or 
variously  incurved;    fertile   spikelet  somewhat   indurate,   several-nerved   at   base,   acuminate,    the   wing   tin-like 

'"    n^'ew's^'and   waste   places;    rare,    California    (Berkeley   Hills,    Davy;    San    Diego,   Brandegcc),   and   Oregon 
(Linnton,  Nelson).     Introduced  from  Europe.     Type  locality:    France. 
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2.  Phalaris  californica  Hook.  &  Arn. 
California  Canary-grass.     Fig.  253. 

Phalaris  califoniica  Hook.   &  Arn.    Bot.    Beechey   Voy.    161.      1841. 
Phalaris   aincthystiiia  of   Thurber   and  others,   not   Trin. 

Perennial ;  culms  erect  or  somewhat  geniculate  at  base ; 
blades  flat,  rather  lax,  6-12  mm.  wide ;  panicle  ovoid  or 
oblong,  2-5  cm.  long,  2-2.5  cm.  thick,  often  purplish-tinged ; 
glumes  about  6-7  mm.  long,  narrow,  gradually  narrowed 
from  below  the  middle  to  an  acute  apex,  smooth  or  slightly 
scabrous  on  the  keel,  the  lateral  nerves  somewhat  nearer 
the  margin  than  the  keel ;  fertile  lemma  ovate-lanceolate, 
about  4  mm.  long,  rather  sparsely  villous,  often  exposing 
the  palea,  the  sterile  lemmas  about  half  as  long. 

Ravines  and  open  moist  ground  in  the  Transition  Zone;  in  the 
Coast  Ranges,  Oregon  to  San  Luis  Obispo  County,  California.  June. 
Type  locality:   west   central  California. 


3.  Phalaris  arundinacea  L. 
Reed  Canary-grass.     Fig.  254. 

Phalaris  arundinacea   L.   Sp.    PI.    55.      1753. 

Perennial  with  creeping  rhizotnes ;  culms  erect,  60- 
150  cm.  tall;  panicle  7-16  cm.  long,  narrow,  the 
branches  spreading  during  anthesis,  the  lower  as  much 
as  5  cm.  long;  glumes  narrow,  4  mm.  long,  abruptly 
narrowed  to  an  acute  apex,  the  keel  scabrous,  not 
winged,  the  lateral  nerves  about  midway  between 
margin  and  keel ;  fertile  lemma  lanceolate,  3  mm.  long, 
shining,  sparsely  villous ;  sterile  lemmas  villous,  1  mm. 
long. 

Swamps  and  moist  places.  Transition  Zone;  infrequent  in 
California  (Agar,  Warner  Mountains,  Bouldin);  common  in 
eastern  Washington  and  eastward  through  the  northern  part  of 
North  America;  also  in  northern  Eurasia.  June-Sept.  A  form 
with  variegated  leaves  is  cultivated  under  the  name  of  ribbon- 
grass.     T>  pe   locality,   Eurojiean. 


4.  Phalaris  minor  Retz. 
Mediterranean  Canary-grass.     Fig.  255. 

Phalaris  minor   Retz.   Obs.    Bot.    3:   S.      1783. 

Annual ;  culms  erect,  30-100  cm.  tall ; 
panicle  ovate-oblong  to  oblong,  2-5  cm.  long ; 
glumes  oblong,  4-6  mm.  long,  strongly  winged 
on  the  keel  as  in  P.  canaricnsis,  the  green 
stripe  less  conspicuous,  the  wing  scabrous  on 
margin  and  more  or  less  toothed :  fertile 
lemma  ovate,  acute,  villous  but  less  so  than 
P.  canariensis,  about  3  mm.  long,  the  sterile 
lemma  solitary,  about  1  mm.  long. 

Introduced  along  the  coast  of  California  and  at 
Linnton,  Oregon  (Nelson).  A  native  of  the  Mediter- 
ranean  region.      August.     Type   locality,    European. 
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5.  Phalaris  brachystachys  Link. 
Short-spiked  Canary-grass.     Fig.  256. 

Phalaris    brachystachys    Link,    Neu.    Journ.    Bot.    Schrad.    1': 
134.      1806. 

Annual ;  culms  30-60  cm.  tall ;  panicle  ovate,  about 
2.5  cm.  long;  glumes  about  6  mm.  long,  similar  to 
those  of  P.  caiiariensis;  fertile  lemma  4-5  mm.  long, 
densely  short-villous ;  sterile  lemmas  short,  brown, 
ovate,  equal,   about   7  mm.  long. 


Introduced  in  California  (Nelson,  Butte  County,  Heller), 
and  on  ballast  at  Linnton,  Oregon  (Nelson).  A  native  of 
the    Mediterranean    region.     Type    locality,    European. 


6.  Phalaris  canariensis  L. 

Canary  Grass.     Fig.  257. 

Phalaris  canariensis  L.   Sp.  PL   54.      1753. 

Annual;  culms  erect,  30-60  cm.  tall;  panicle 
ovate  to  oblong-ovate,  1.5-3  cm.  long,  pale  with 
green  markings;  glumes  7-8  mm.  long,  widened 
above,  smooth  or  sparsely  villous,  the  keel  promi- 
nently winged  above,  the  wing  entire  or  some- 
what sinuous,  the  keel  on  each  side  at  base  of  the 
white  wing  marked  by  a  green  stripe,  the  lateral 
nerves  approaching  the  margin ;  fertile  lemma 
elliptic,  acute,  densely  short-villous,  5-6  mm. 
long;  sterile  lemmas  about  half  as  long  as  fertile. 

Introduced  occasionally,  from  Washington  to  Cali- 
fornia and  eastward.  A  native  of  the  Mediterranean 
region.     June-Aug.     Type  locality:    Canary   Islands. 


7.  Phalaris  lemmoni  Vasey. 
Lemmon's  Canary-grass.     Fig.  258. 

Phalaris  lemmoni  Vasey,   Contr.    U.    S.    Nat.   Herb.    3:  42.      1892. 

Annual;  culms  erect,  30-90  cm.  tall;  panicle  dense, 
5-10  cm.  long;  glumes  about  5  mm.  long,  narrow, 
acuminate,  the  lateral  nerves  about  midway  between 
margin  and  keel;  fertile  lemma  ovate-lanceolate, 
acuminate,  dark-colored  at  maturity,  villous  except  the 
acuminate  tip.  3.5  mm.  long;  sterile  lemmas  less  than 
one-third  as  long. 


Central    and    southern    California    near    the    coast.    Transition 
Zone.    Apr.-May.     Type   locality:    Santa   Cruz. 
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8.  Phalaris  caroliniana  \\'alt. 
Carolina  Canary-grass.     Fig.  259. 

Phalaris  caroliiiiaua  Walt.   FI.  Carol.  74.     1788. 

Annual ;  culms  erect,  30-60  cm.  tall ;  panicle 
oblong,  2.5-5  cm.  long ;  glumes  5-6  mm.  long,  oblong, 
rather  abruptly  narrowed  to  an  acute  apex,  the 
keel  scabrous  and  narrowly  winged  above  from 
below  the  middle,  the  lateral  nerves  about  midway 
between  keel  and  margin ;  fertile  lemma  ovate, 
acute,  densely  villous,  about  4  mm.  long,  the  close- 
appressed  sterile  lemmas   about  one-third  as  long. 

A  native  of  the  southeastern  States;  introduced  in  Ore- 
gon (Grants  Pass)  and  California.  Mar. -May.  Type  lo- 
cality:  South   Carolina. 


9.  Phalaris  angusta  Nees. 


Narrow  Canary-grass. 


Fig. 


260. 


Phalaris  angusta   Nees;   Trin.   Gram.    Icon.    1:  pi.  78.      1827. 
Phalaris    intermedia    angusta    Chapm.    Fl.    South.    U.    S.    568. 
1860. 

Annual;  1-1.5  meters  tall,  smooth;  blades  flat, 
6-8  mm.  wide ;  panicle  dense,  linear-oblong,  5-12 
cm.  long,  about  8  mm.  thick;  glumes  about  4  mm. 
long,  narrow,  rounded  at  apex  to  a  rtiucronate  tip, 
scabrous  on  keel,  nerves,  and  more  or  less  on  the 
liack.  especially  near  the  apex,  lateral  nerves  near 
the  margin ;  fertile  lemma  ovate-lanceolate,  acute,  vil- 
lous, 3  mm.  long,  sterile  lemmas  about  half  as  long. 

Open  ground  at  low  altitudes,  California  from  San  Fran- 
cisco southward,  and  east  to  Louisiana;  also  in  South 
America.    Apr. -June.    Type  locality:   Uruguay. 

14.    ANTHOXANTHUM  L.  Sp.  PI.  28.    1753. 

Spikelets  with  1  terminal  perfect  floret  and  2  lateral  sterile  lemmas,  the  rachilla  dis- 
articulating above  the  glumes ;  unequal,  acute  or  mucronate ;  sterile  lemmas  shorter 
than  the  glumes,  empty,  awned  from  the  back ;  fertile  lemma  shorter  than  the  sterile  ones, 
awnless ;  palea  1-nerved,  rounded  on  the  back,  inclosed  in  the  lemma.  Sweet-smelling 
annual  or  perennial  grasses  with  flat  blades  and  spikelike  panicles.      [Greek,  flower-yellow.j 

Species   about    4,    Europe   and    Asia,    2    introduced    in    the    United    States.     Type    species,    Antho.vanthum 
odoratiim  L. 


1.    Anthoxanthum  odoratum  L. 
Sweet  Vernal  Grass.     Fig.  261. 

Anthoxanthum  odoratum   L.    Sp.   PI.    28.      1753. 

Perennial ;  culms  slender,  erect,  20-60  cm.  tall, 
panicle  2-7  cm.  long,  pointed;  spikelets  brownish 
green,  8-10  mm.  long ;  glumes  sparsely  pilose ; 
first  sterile  lemma  short-awned  below  the  apex, 
the  second  bearing  a  strong,  bent,  scarcely  ex- 
serted  awn  near  its  base. 


Occasionally  cultivated  in  the  United  States  as  a 
meadow  grass  and  escaped  or  introduced  in  the  cooler 
parts  of  the  country.  Washington  to  California.  May- 
June.     Type  locality,  European. 
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15.  TORRESIA  Ruiz  &  Pav.  Syst.  Veg.  Peruv.  Chil.  251.  1798. 
[Savastana  Sclirank,  1789,  not  Savastania  Scop.  1777;  Hierochloe  R.  Br.  1810.] 
Spikelets  with  one  terminal  perfect  floret  and  2  lateral  staminate  florets,  disarticulating 
above  the  glumes ;  glumes  equal,  broad,  thin  and  papery,  smooth,  acute ;  sterile  lemmas  2, 
about  as  long  as  the  glumes,  mostly  somewhat  appressed-hispid,  sometimes  awned  from 
between  two  lobes ;  fertile  lemma  somewhat  indurate,  about  as  long  as  the  others,  smooth 
or  nearly  so,  awnless  ;  palea  1-3-nerved,  rounded  on  the  back.  Perennial  low  erect  sweet- 
smelling  grasses  with  small  panicles  of  bronze-colored  spikelets.  [Name  in  honor  of  the 
Spanish  gardener,   de   la   Torre.] 

Species  about  17  in  the  arctic  and  cool  regions  of  the  world.     Type  species,  Torrcsia  utriculata  Ruiz  &  Pav. 
Blades   numerous   in  a  basal  cluster,  usually   8-14   mm.   wide,  the  uppermost  leaf   with   a   short   blade;    florets 

sparsely   villous.  1.    T.   maciophylla. 

Blades   scattered,    usually    less   than    5    mm.    wide,    the    uppermost    leaf   reduced    to   a    sheath;    florets    densely 
villous.  2.    T.    odorata. 

1.  Torresia  macrophylla  (Thurb.)  Hitchc. 
California  Vanilla  Grass.     Fig.  262. 

Hierochloe   macrophvlla  Thurb.;    Boland.    Trans.   Calif.   Agr.    Soc. 

1864-65:    132.      1866. 
Sa-^'astana   macrophvlla   Beal,    Grasses   N.    Am.    2:    187.      1896. 
Torrcsia   macrophylla  Hitchc.    Am.   Journ.   Bot.   2:   300.      1915. 

Culms  few,  erect,  60-90  cm.  tall ;  sheaths  scabrous ; 
blades  crowded  toward  base,  flat,  rather  stiffly  up- 
right, scabrous  above,  glaucous  beneath,  acuminate- 
pointed.  6-14  mm.  wide ;  panicle  somewhat  open,  7-12 
cm.  long,  the  lower  branches  spreading  or  drooping, 
2.5-5  cm.  long ;   glumes  4  mm.  long. 

In  woods  in  the  redwood  belt  from  Oregon  southward  to 
Monterey;  also  at  Bingen,  Washington  (Suksdorf).  May-July. 
Type   locality:   Marin   County,    California. 


2.  Torresia  odorata  (L.)  Hitchc. 
\'anilla  Grass.     Fig.  263. 

Holciis  odoratus  L.  Sp.  PI.  1048.      1753. 

Hierochloa  borealis  Roem.  &  Schult.   Syst.  Veg.   2:   513.      1817. 

Hierochloa   odorata   Wahl.    Fl.   Ups.   32.      1820. 

Savastana  odorata  Scribn.   Mem.   Torrey   Club   5:   34.      1894. 

Torresia  odorata  Hitchc.  Am.  Journ.  Bot.  2:   301.      1915. 

Culms  30-60  cm.  tall ;  panicle  pyramidal,  4-8  cm.  long, 
usually  rather  compact;  spikelets  5  mm.  long;  staminate 
lemmas  hispid-ciliate  on  the  margins,  awnless. 

Moist  meadows.  Cascade  Mountains,  Washington  and  Oregon, 
eastward  across  the  continent;  also  in  Eurasia.  Apr.-July.  Type 
locality,    European. 

16.  ARISTIDA  L.  Sp.  PI.  82.  1753. 
Spikelets  1-flowered,  the  rachilla  disarticulating  obliquely  above  the  glumes;  glumes 
narrow,  acute,  acuminate  or  somewhat  awned;  lemma  indurate,  narrow,  terete,  convolute, 
tipped  below  by  the  pointed,  usually  minutely  bearded  callus,  terminating  above  in  a  usually 
trifid  awn.  Annual  or  perennial,  mostly  low  grasses,  with  narrow  frequently  convolut'j 
lilades  and  narrow  or  sometimes  open  panicles.     [Latin,  arista,  an  awn.] 

Species  about  150  in  the  warmer  regions  of  the  world.     Type   species,   Aristida  adscensionis   L. 

Neck  of  fruit  jointed  at  base.  1.   A.   calif ornica. 

Neck  of  fruit  not  jointed  at  base. 

Lateral  awns  wanting  or  reduced  to  mere  points.  2.  A.   schicdeana. 

Lateral  awns  evident. 

Panicle   diffuse,   open,   the   main   branches   usually   horizontally    spreading   or   divaricate;    glumes   about 

equal;   plants  perennial.  .       .  i.  A.    divaricata. 

Panicle  narrow,  somewhat  open,  the   branches  not  divaricate. 
Plants  annual. 

Glumes   20-30  mm.  long,   nearly   equal;   awns   4-7   cm.  long.  4.   A.    oligantha. 

Glumes  not  over  10  mm.  long,  the  lower  about  half  as  long  as  the  upper;  awns  about  1  cm.  long. 


5.  A.   adscensionis. 

6.  A.   parishii. 


Plants  perennial. 

Glumes  about  equal. 

Glumes  unequal,  the  first  half  to  two-thirds  as  long  as  the  second. 

Neck    of    fruit    slender,    straight    or    slightly    twisted,    about    as    long    as    the    body;    panicle 

narrow,  strict.  7.   A.   reverchoni. 

Neck  of   fruit  short   or  not  differentiated  from  the   body. 

Pedicels    slender,    more    or    less    recurved.  8.  A.   purpurea. 

Pedicels  stiffly  erect. 

Panicle   elongate,   many-flowered;   collar   of   leaf  bearing  a   ciliate   line. 

9.  A.   wrightii. 
Panicle  short,   few-flowered:   no   ciliate  line   on  collar   of  leaf.       lO.   A.   fendlcnana. 
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1.  Aristida  calif ornica  Thurb. 


California  Aristida. 


Fig.  264. 


Thurb.    in    S.    Wats.    Bot.    Calif. 
U.   S.    Nat.   Herb.    3: 
Contr.     U.    S. 


Aristida   calif  ornica 

2:  289.      1880. 
Aristida  jonesii  Vasey,    Contr. 

48.      1892.  as  synonym. 
Aristida    califoritica    fugitiva    Vasey, 

Nat.    Herij.    3:    49.      1892. 

Perennial ;  culms  cespitose,  wiry,  much 
branched  above  base,  15-30  cm.  tall,  crisp- 
pubescent  :  blades  short,  involute,  sharp- 
pointed.  1-4  cm.  long;  panicles  numerous, 
loose,  2-5  cm.  long,  the  few  branches  few- 
flowered  :  glumes  smooth  or  the  first  slight- 
ly scabrous  near  apex,  1 -nerved,  awnless. 
linequal.  the  first  8  mm.  long,  the  second 
about  twice  as  long :  lemma  6  mm.  long, 
smooth  except  the  short-pubescent  callus.  2 
mm.  long,  the  narrowed  apex  articulated 
with  the  slender,  spirally  twisted  18-mm.- 
long  neck  of  the  awns ;  awns  equal,  spread- 
ing, about  2.5  cm.  long. 

Deserts  of  southern  California,  Arizona,  and 
northern  Mexico.  Apr.-^May.  Type  locality:  Colo- 
rado Desert,    California. 


2.  Aristida  schiedeana  Trin.  &  Riipr. 
Schiede's  Aristida.     Fig.  265. 

Aristida  schiedeana  Trin.  &  Rupr.  Mem.  Acad.   St.  Petersb.  VI. 

Sci.   Nat.   5':    120.      1842. 
Aristida   orcuttiana  Vasey,   Bull.  Torrey   Club    13:   27.      1886. 

Perennial ;  culms  erect,  scaberulous,  30-60  cm.  tall ; 
sheaths  scaberulous,  villous  at  the  throat;  blades  in- 
volute in  drying,  the  persistent  basal  ones  flat  and 
flexuous,  10-20  cm.  long,  .5-2  nun.  wide ;  panicle 
somewhat  open,  10-30  cm.  long,  the  lower  branches 
slender,  ascending  or  spreading,  4-7  cm.  long;  glumes 
somewhat  unequal,  acuminate  or  short-awned,  the 
first  longer,  about  1  cm.  long;  neck  of  fruit  twisted, 
5-8  mm.  long,  the  central  awn  spreading.  7-10  mm. 
long,  the  lateral  awns  minute  or  obsolete ;  fruit,  in- 
cluding neck,   15-18  mm.  long. 

Deserts  and  rocks,  San  Diego  (Orcutt)  and  Arizona  to 
southern  Mexico.  September.  Type  locality:  Jalapa;  of  A.  orcut- 
tiana.   Lower    California. 


3.  Aristida  divaricata  Humb.  &  Bonpl. 
Divaricate  Aristida.    Fig.  266. 

Aristida   diiaricata   Humb.   &   Bonpl.   in    Willd.    Enum. 
PL   99.      1S09. 

Aristida    palmcri    Vasey,    Bull.    Torrey    Club     10:    42. 
1883.  \ 

Aristida  luimboldtiana  minor  Vasey,  Contr.   U.  S.   Nat. 
Herb.  3:  47.     1892. 

Perennial ;  culms  cespitose,  erect,  30-60  cm. 
tall;  blades  involute,  as  much  as  15  cm.  long; 
panicle  usually  more  than  half  the  length  of 
the  entire  plant;  branches  distant,  mostly  in 
pairs,  divaricately  spreading,  spikelel-bearing 
toward  the  ends ;  glumes  nearly  equal,  10-12 
mm.  long,  1-nerved,  short-awned,  thv-^  first 
scabrous  on  the  keel ;  lemma  about  10  mm. 
long,  scabrous  toward  the  straight  or  twisted 
neck ;  awns  about  equal.  12-20  mm.  long,  some- 
what spreading. 

Deserts  and  rocky  hills,  Bakersfield  and  southward, 
east  to  Texas,  south  to  Oaxaca.  May-Aug.  Type 
locality:   Mexico. 


126 


POACEAE 


4.  Aristida   oligantha   Michx. 
Few-flowered  x\ristida.     Fig".  267. 

Aristida   oligantha  Michx.    Fl.    Bor.   Am.    1:   41.      1803. 

Annual ;  culms  erect,  branched  at  base  and  at  all  the 
nodes,  30-60  cm.  high,  often  woolly  at  the  verj'  base ; 
blades  2  mm.  wide  or  less,  usually  involute,  as  much 
as  15  cm.  long,  sparingly  pilose  at  base,  the  prophyllum 
often  conspicuous  at  base  of  branches ;  panicles  narrow, 
loosely  few-flowered,  bearing  a  few  scattered  large 
appressed  short-pediceled  spikelets ;  glumes  about  2.5 
cm.  long,  slightly  unequal,  long-awned  from  a  bifid 
apex,  the  first  strongly  7-nerved ;  lemma  a  little  shorter 
than  the  glumes,  the  gradually  narrowed  neck  scaber- 
ulous,  the  callus  rather  minutely  pubescent ;  awns 
about    equal,    widely   spreading,   5-8   cm.   long. 

Open  ground,  central  Oregon  to  the  interior  valley  of  Cali- 
fornia; common  in  the  southeastern  States.  July-Sept.  Type 
locality:    Illinois. 


5.  Aristida  adscensionis  L. 
Six-weeks  Grass.    Fig.  268. 

Aristida  adscensionis  L.   Sp.    PI.   82.      1753. 

Aristida  bromoides  H.  B.  K.  Nov.  Gen.   &  Sp.   1:   122.      1816. 

Annual ;  culms  much-branched  at  the  base,  10-30  cm. 
tall,  erect  or  often  spreading  or  prostrate;  blades  2.5-5 
cm.  long,  narrow,  usually  involute ;  panicle  narrow, 
rather  dense.  5-8  cm.  long,  the  branches  short,  fascicled  ; 
glumes  unequal,  smooth  except  the  keel  of  the  first. 
1-nerved.  the  first  5-6  mm.  long,  acutish.  the  second 
7-8  mm.  long,  obtuse  or  slightly  mucronate ;  lemma 
8-10  cm.  long,  smooth  except  upper  portion  of  keel,  the 
callus  with  a  dense  tuft  of  short  hairs,  the  apex  scarcely 
narrowed;  awns  equal,  finally  spreading,  about  10  mm. 
long,  or  the  lateral  sometimes  shorter. 

Open  ground,  southern  California  (San  Luis  Obispo  and 
southward)  to  New  Mexico  and  south  to  South  America.  Feb.- 
Tune.     Type   locality:   Island   of   Ascension. 


6.  Aristida  parishii  Hitchc. 
Parish's  Aristida.     Fig.  269. 

Aristida    parishii   Hitchc.    in    Tepson,    Fl.    Calif.     1:    101. 
1912. 

Perennial ;  culms  tufted,  30-60  cm.  tall. 
smooth;  sheaths  smooth,  ciliate  at  the  throat; 
blades  ascending,  firm,  flat  or  more  or  less 
involute,  scabrous  on  the  upper  surface, 
smooth  below  or  scabrous  toward  the  tip,  1-2 
mm.  wide,  15-30  cm.  long;  panicle  narrow, 
about  15  cm.  long,  the  branches  rather  stout, 
ascending  or  appressed,  the  lower  2-5  cm.  long; 
glumes  somewhat  unequal,  short-awned,  smooth 
or  scabrous  on  the  keel,  1-nerved  or  the  first 
3-nerved,  the  second  a  little  longer,  12  mm. 
long;  lemma  a  little  shorter  than  the  second 
glume,  very  scabrous  on  the  upper  half,  the 
neck  rather  stout,  not  twisted,  the  awns  ascend- 
ing, the  central  about  2  cm.  long,  and  the  lateral 
a    little    shorter. 

Dry  ground,  southern  California.  Apr.-July.  Type 
locality:  Agua    Caliente,    Riverside   County. 
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7.  Aristida  reverchoni  Vasey. 
Reverchon's  Aristida.     Fig.  270. 

Aristida   rczcichoni  Vasey,    Bull.    Torrey   Club    13:   52.     1886. 

Perennial ;  culms  densely  cespitose,  erect,  30-60 
cm.  tall ;  lilades  involute,  more  or  less  flexuous,  as 
much  as  15  cm.  long;  panicle  narrow,  10-15  cm. 
long,  the  branches  short,  appressed ;  glumes  un- 
equal, awnless,  smooth,  or  the  first  scabrous  on  the 
upper  part  of  the  keel,  the  first  about  6  mm.  long, 
the  second  about  10  nun.  long;  lemma  10-12  mm. 
long,  smooth  except  the  minutely  pubescent  callus, 
narrowed  above  but  not  twisted ;  awns  equal,  about 
2   cm.   long. 

Deserts  and  plains,  Mojave  Desert,  east  to  Texas.  May. 
Type  locality:  Te.xas. 


8.  Aristida  purpiirea  Nutt. 
Purple  Aristida.     Fig.  271! 

Aristida    purpurea    Nutt.    Trans.    Am.    Phil.    Soc.    II. 
5:    145.      1837. 

Perennial;  culms  erect,  about  60  cm.  tall; 
blades  flat  or  involute,  5-12  cm.  long;  panicles 
10-15  cm.  long,  rather  loose;  branches  and 
pedicels  slender,  more  or  less  recurved ; 
glumes  unequal,  smooth,  short-awned,  1- 
nerved.  the  first  6  mm.  long,  the  second  about 
twice  as  long;  lemma  12  mm.  long,  purple, 
strongly  scabrous  in  lines,  the  apex  some- 
what narrowed,  flattened  and  slightly  twisted; 
awns  equal,  about  3  cm.  long. 

Plains  and  deserts,  southern  California  to  Texas 
and  northern  Mexico.  Apr. -July.  Type  locality: 
Texas. 


9.  Aristida  wrightii  Nash. 
Wright's  Aristida.     Fig.  272. 

Aristida   ivrightii   Nash    in    Small,    Fl.    Southeast.    U.    S.    116. 
1903. 

Culms  erect,  30-60  cm.  tall,  smooth ;  sheaths 
smooth,  slightly  villous  at  the  throat,  the  collar 
bearing  a  ciliate  line ;  blades  involute,  scattered ; 
panicle  narrow,  15-25  cm.  long,  the  short  stiff 
branches  appressed  or  ascending;  glumes  unequal, 
the  first  about  10  mtn.  long,  the  second  about  15 
mm.  long :  lemtna  papillose-scaberulous,  about  1  cm. 
long;  awns  about  equal,  spreading,  15-25  mm.  long. 

Deserts,  plains,  and  rocky  hills,  Colorado  Desert  (Parish), 
east  to  Texas  and  south  to  central  Mexico.  May.  Type  lo- 
•;ality:   Texas. 
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10.  Aristida  fendleriana   Steud. 
Fendler's  Aristida.     Fig.  273. 

Aristida    fendleriana    Steud.    Syn.    PI.     Glum.     1:   420. 
1854. 

Perennial ;  culms  densely  cespitose,  erect, 
usually  less  than  30  cm.  tall ;  blades  crowded 
at  base  of  culms,  formmg  a  curly  tuft,  involute, 
arcuate,  sharp-pointed,  pilose  at  base,  usually 
3.2-5  cm.  long,  sometimes  longer :  panicle 
narrow,  5-10  cm.  long,  bearing  a  few,  mostly 
short-pediceled  loosely  arranged,  more  or  less 
appressed  spikelets ;  glumes  unequal,  smooth, 
awnless,  1-nerved,  the  first  about  6  mm.  long, 
the  second  10-12  mm.  long,  scaberulous  and 
slightly  narrowed  above;  callus  minutely 
pubescent,  1  mm.  long;  awns  equal,  about  2-3 
cm.   long,   ascending. 

Deserts  ami  plains,  southern  California  (San  Ber- 
nardino Mountains,  Parish)  to  Texas.  June.  Type 
locality:   New   Mexico. 


17.    STIPA  L.  Sp.  PI.  78.    1753. 

Spikelets  1-flowered,  articulate  above  the  glumes,  the  articulation  oblique,  leaving  a 
bearded  sharp-pointed  callus  attached  to  the  base  of  the  floret ;  glumes  membranaceous, 
often  papery,  acute,  acuminate,  or  even  aristate,  usually  long  and  narrow  ;  lemma  narrow, 
terete,  firm  or  indurate,  strongly  convolute,  terminating  in  a  usually  bent  and  twisted 
prominent  persistent  awn ;  palea  inclosed  in  the  convolute  lemma.  Perennial  grasses  with 
usually  convolute  blades  and  narrow  panicles.  [Greek,  tow,  referring  to  the  feathery  awns  of 
some  species.] 

Species  about  100  in  the  temperate  regions  of  the  world,  especially   on  plains  and  steppes.     Type  species, 
Stipa  pcnnata  L. 


1. 

2. 

3. 

4. 
5. 


Awn  plumose. 

Awn  with  1  bend,  very  jilumose  below  the  bend. 
Awn  with  2  bends,  plumose  to  second  bend. 

Ligule  3-6  mm.   long. 
Ligule  very  short. 

Sheaths  pubescent. 
Sheaths  glabrous. 

Blades  involute,  mostly  basal. 

Blades  fiat,  tardily  involute,  scattered. 

Awn  more  or  less  scabrous,  but  not  plumose. 

Lemma  clothed  with  copious   hairs,   4   mm.   long. 

Awn  with  2  bends;   plants  1   meter  or  more  tall. 

Awn  with  usually   1  bend;  plant  30—50  cm.  tall. 
Lemma  more  or  less  hairy,  the  hairs  not  over  1  mm.  long. 

Panicle  open,  the  branches  naked  below,  more  or  less  spreading. 

Upper  glume  5-nerved;   lower  glume  3-  or  5-nerved. 
L'pjjer  and  lower  glumes  3-nerved. 

Ligule  evident;   terminal  segment  of  awn   mostly  4  cm.   or  more  long.  9. 

Ligule  very  short;  terminal  segment  of  awn  mostly  less  than  2  cm.   long.    10. 

Panicle  narrow,  the  branches  erect. 

.Sheaths  pubescent;  culms  pubescent  below  the   nodes. 
Sheaths  glabrous. 

Glumes  15-20  mm.  long;  blades  as  much  as  7   mm.  wide. 
Glumes  10  mm.   or  less  long. 
Sheaths  hairy  at  the  throat. 
Sheaths  not  hairy  at  the  throat. 

Glumes  broad,  usually  5-nerved;  fruit  fusiform. 
Glumes  narrow,   3-nerved. 

Blades  slender,  involute:   lemma  scarcely   5   mm.   long. 
Blades  flat;  lemma  usually  more  than  5  mm.  long. 

Lemma  about  7  mm.   long;   culms   usually   1-1.5   meters   tall.    16. 
Lemma  5-6  mm.   long;   culms   usually  less  than   1   meter   tall. 

17. 


S.   steciosa. 

S.    thurbcriana. 

S.    elineri. 

S.   occidentalis. 
S.   calif  or  nica. 


S.   coronata. 
S.  parishii. 


8.  6".   comata. 


S.  pulchra. 
S.   lepida. 


11. 


i: 


13. 


14. 


15. 


.S".  tviHiainsii. 

S.  stiilmanii. 

S.  laseyi. 

S.  lemtnoni. 
S.  lettermaiii. 

S.  nelsoni. 

S.  minor. 
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1.  Stipa  speciosa  Trin.  &  Rupr. 
Deseri  Stipa.     Fig-.  274. 

Stipa  speciosa  Trin.  &  Rupr.  Mem.  Acad.  St.  Petersb.  VI. 

Sci.    Nat.    5':   45.      1842. 
Stipa  clirysoph\Ua  Desv.   in   Gay,   FI.   Chil.   6:   278.   pi.  76. 

f.  2.      1853." 

Culms  numerous,  cespitose,  30-60  cm.  tall ; 
sheaths  smooth,  or  lower  pubescent  or  even  felty 
at  the  very  base,  the  throat  densely  short-villous ; 
ligule  short;  blades  elongate,  involute-tiliform, 
mostly  basal,  more  or  less  deciduous  from  the 
outer  and  older  persistent  sheaths ;  panicle  nar- 
row, dense,  10-15  cm.  long,  not  much  exceeding 
the  leaves,  white  or  tawny,  feathery  from  the 
plumose  awns ;  glumes  smooth,  14-16  mm.  long,  3- 
nerved,  long-acuminate,  papery ;  lemma  7-9  mm. 
long,  narrow,  densely  short-pubescent,  the  callus 
sharp  and  smooth  below ;  awn  with  one  sharp 
bend,  the  first  section  1.5-2  cm.  long,  densely 
long-pilose  on  the  lower  half  or  two-thirds,  the 
hairs  6-8  mm.  long,  the  remaining  portion  of  the 
awn  scabrous,  the  second  section  about  2.5  cm.  long. 

Deserts  and  arid  hills  of  southern  California,  as  far 
north  as  Mono  Lake  and  San  Luis  Obispo;  especially 
characteristic  of  the  Colorado  and  Mojave  Deserts;  east 
to  Colorado  and  south  into  Lower  California;  also  in 
Chile.     May-June.     Type  locality:   Chile. 


2,  Stipa  thurberiana  Piper. 
Thurber's  Stipa.     Fig.  275. 

5'/i7'a  thurhcriana  Piper,  l".   S.   Dept.   Agr.   Div.  Agrost.   Circ. 
27:    10.      1900. 

Culms  15-50  cm.  tall;  sheaths  smooth  or  some- 
what scabrous,  mostly  basal ;  ligule,  about  3-4  mm. 
long,  acute;  blades  involute,  scabrous;  panicle  5-10 
cm.  long,  often  subtended  by  an  enlarged  sheath ; 
glumes  about  12  mm.  long,  acuminate,  3-nerved ; 
lemma  7  mm.  long,  appressed-pilose.  the  callus 
acute ;  awn  about  3  inm.  long,  indistinctly  twice- 
geniculate,  short-pilose  to  the  second  bend. 

Open  dry  woods,  Canadian  Zone;  central  California  to 
eastern   Washington.     June-Jvily.     Type  locality:   Washington. 


3.  Stipa  elmeri  Piper  &  Brodie. 
Elmer's  Stipa.     Fig.  276. 

Stipa  viridula  pitbescens  Vasey,   Contr.   LI.    S.    Nat.   Herb. 
^    3:   SO.      1892. 

Stipa    elmeri    Piper    &    Brodie,    L'.    S.     Dept.    Agr.     Div. 
Agrost.   Bull.   11:  46.      1898. 

Culms  60-100  cm.  tall,  more  or  less  pubcrulont, 
especially  at  the  nodes  ;  sheaths  pubescent ;  ligule 
very  short ;  blades  flat  or  becoming  involute,  pu- 
bescent on  the  upper  surface,  or  those  of  the  in- 
novations also  on  the  lower  surface ;  panicle 
narrow,  15-35  cm.  long,  rather  loose;  glumes 
3-nerved,  gradually  acuminate,  thin,  papery,  12-14 
mm.  long,  the  first  a  little  the  longer ;  lemma 
about  7  mm.  long,  appressed-pul)escent,  the  callus 
1  nun.  long,  glabrous  at  the  point:  awn  distinctly 
twice-geniculatc,  first  section  8-10  mm.  long,  the 
second  section  somewhat  shorter,  both  plumose, 
third  section  about  1.5-2  cm.  long,  scabrous. 

Open  ground  in  the  mountains,  Canadian  Zone; 
Washington  to  southern  California  and  Nevada.  Tune- 
July.      Type  locality:   Empire   City,    Nevada. 
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4.  Stipa  occidentalis  Thurb. 
Western  Stipa.     Fig.  277. 

Stipa    occidentalis    Thurb.;    S.    Wats,    in    King,    Geol.    Expl. 
40th   Par.   5:   380.      1871. 

Stipa   striata  Vasey,    Bull.    Torrey    Club    10:  42.      1883. 

Stipa  stricta  sparsiflora  Vasey,   Contr.   U.   S.   Nat.   Herb.   3: 

51.      1892. 
Stipa    oregonensis   Scribn.    U.    S.    Dept.    Agr.    Div.    Agrost. 

Bull.    17:    130.  /.  426.      1899. 
Stipa    occidentalis    montana    Merr.     &    Davy,     Univ.     Calif. 

Publ.    Bot.    1:   62.      1902. 

Culms  slender,  cespitose,  30-60  cm.  tall ;  sheaths 
smooth ;  ligule  1  mm.  long ;  blades  narrow,  invo- 
lute;  panicle  narrow,  10-20  cm.  long;  glumes  8-10 
mm.  long,  acuminate,  3-nerved,  smooth ;  lemma  6 
mm.  long,  long-pilose,  the  callus  sharp ;  awn  aboiU 
2.5  cm.  long,  twice-geniculate,  pilose  to  the  second 
bend  or  throughout,  the  first  section  6-8  mm.  long. 

Open  dry  woods,  Canadian  Zone;  Washington  to  ( ali 
fornia  and'  Wyoming.  June-Aug.  Type  locality:  Yo- 
Semite  Trail,   California. 


5.  Stipa  Californica  Merr.  &  Davy. 
California  Stipa.     Fig.  278. 

Stipa    californica    INIerr.    S:    Davy,    Univ.    Calif.    Publ.    Bot.    1: 

61.      1902. 

Culms  60-150  cm.  tall,  smooth,  or  the  nodes  pu- 
bescent; sheaths  smooth,  villous  at  the  throat;  ligule 
very  short ;  blades  flat,  becoming  involute,  especially 
at  the  long  slender  point ;  panicle  narrow ;  usually 
30-40  cm.  long;  branches  fascicled,  short,  appressed, 
or  some  of  the  lower  as  much  as  12  cm.  long ;  glumes 
thin  and  papery,  equal,  about  10  mm.  long,  smooth, 
3-nerved,  the  lateral  nerves  rather  indistinct ;  lemma 
about  6  mm.  long,  appressed-villous ;  awn  twice- 
geniculate,  the  first  section  6-10  mm.  long,  closely 
twisted,  villous,  the  second  section  shorter,  4-6  mm. 
long,  twisted,  villous,  the  third  section  10-16  mm. 
long,   straight,   scabrous  only  and  lighter  in  color. 

Meadows  and  open  woods,  Canadian  Zone;  Oregon  south- 
ward through  the  Sierra  Nevada  Mountains  to  the  San  Jacinto 
Mountains.  June-Aug.  Type  locality:  San  Jacinto  Moun- 
tains. 


6.  Stipa  coronata  Thurb. 
Giant  Stipa.     Fig.  279. 

Stipa    coi-ouata   Thurb.    in    S.    Wats.    Bot.    Calif.    2:   287.      1880. 

Culms  stout,  1-2  meters  tall,  as  much  as  6  mm. 
thick  at  base,  smooth  or  pubescent  below  the  nodes  ; 
sheaths  smooth,  the  margin  and  throat  villous;  ligule 
about  2  mm.  long,  ciliate-margined  ;  blades  very  long, 
flat,  with  a  slender  involute  point ;  panicle  narrow, 
dense,  stout,  purplish,  30-40  cm.  long;  glumes  grad- 
ually acuminate,  3-nerved,  smooth  except  the  scabrous 
keel  of  the  first,  unequal,  the  first  about  2  cm.  long, 
the  second  2-4  mm.  shorter ;  lemma  about  8  mm. 
long,  densely  villous  with  long  appressed  hairs;  awn 
twice-geniculate,  the  first  section  about  10  mm.  long, 
twisted,  scabrous  but  not  villous,  the  second  section 
similar  but  shorter,  the  third  section  about  as  long  as 
the  other  two,  straight. 

Open  ground.  Arid  Transition  Zone  of  Coast  Ranges; 
Monterey  and  southward  into  Lower  California.  Apr. -June. 
Type  locality:   southern  California. 
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7.  Stipa  parishii  \'asey. 
Parish's  Stipa.     Fig.  280. 

Stipa  parishii  Vasey,   Bot.   Gaz.   7:   33.      1882. 

Culms  Stout,  30-60  cm.  tall ;  sheaths  smooth,  vil- 
lous at  the  throat ;  ligule  short,  ciliate  ;  blades  firm, 
flat,  with  a  slender  involute  point,  very  scabrous 
above,  about  4  mm.  W\At;  panicle  15-20  cm.  long, 
narrow^  dense,  purple-tinged;  glumes  smooth,  3- 
nerved,  long-acuminate,  unequal,  the  first  1.5  cm. 
long,  the  second  shorter ;  lemma  7  mm.  long,  densely 
long-villous,  especially  above ;  awn  about  2.5  cm. 
long,  once-geniculate,  twisted  below,  straight  above, 
nearly  smooth. 

Open  ground.  Arid  Transition  Zone;  southern  California 
and  western  Nevada.  May-Aug.  Type  locality:  San  Ber- 
nardino Mountains. 


8.  Stipa  comata  Trin.  &  Rnpr. 
Needle  and  Thread  Grass.     Fig.  281. 

stipa    comata    Trin.    &    Rupr.    Mem.    Acad.    St.    Petersb.    VI. 

Sci.    Nat.    .5':   75.      1842. 

Culms  60-120  cm.  tall,  smooth ;  sheaths  smooth ; 
ligule  4-6  mm.  long;  blades  becomjng  involute, 
elongate;  panicle  loose,  open.  15-25  cm.  long; 
branches  slender,  ascending,  or.  in  anthesis,  spread- 
ing, the  lower  8-10  cm.  long,  bearing  usually  2  spike- 
lets  toward  the  extremities;  glumes  nearly  2.5  cm. 
long,  gradually  narrowed  into  an  awn,  smooth.  5- 
nerved,  thin,  papery;  lemma  10-12  mm.  long,  rather 
sparsely  appressed-villous ;  callus  3  mm.  long:  awn 
very  long,  the  tirst  section  2-4  cm.  long,  closely 
twisted,  appressed-villous  but  becoming  nearly 
smooth,  the  second  like  the  hrst  but  shorter,  the 
third  section  as  long  or  longer  than  the  other  two, 
more  or  less  flexuous  but  not  twisted,  scabrous,  very 

slender. 

Dry  open  ground,  Upper  Sonoran  Zone;  Washington  to 
eastern  California,  east  to  the  Great  Plains.  June-July. 
Type  locality:  Saskatchewan. 
Stipa  comata  intermedia  Scribn.  Bot.  Gaz.  11:  171.  1886.  Stipa  tivecdyi  Scribn  U  S.  Dept.  Agr.  Div. 
Agrost  Bull  11-47  1898.  Differs  from  the  tvpical  form  in  the  shorter  straight  third  section  of  the  awn. 
California  (Fallen  Leaf  Lake,  Eastwood;  Campito  Mountain,  Jepson),  and  eastward  to  Wyoming.  Type 
locality:   Yellowstone  Park.  „„,       ,^.^         ^  ,       .      ■     i    r 

Stipa  comata  intonsa  Piper,   Contr.   U.   S.   Nat.  Herb.    11:    109.      1906.      Differs  from   the   typical   form   m 
having  pubescent  leaves.     Near  Rockland,  Washington,  the  type  locality. 


9.  Stipa  pCilchra  Hitchc 
Nodding  Stipa 


Fig.  282. 


Stipa  pulchra   Hitchc.   Am.    Journ.    Bot.   2:   301.      1915. 
Stipa    setigera    of    Californian    botanies,    not    Presl. 

Culms  60-100  cm.  tall;  blades  long  and  narrow, 
flat  or  involute;  ligule  about  1  mm.  long;  panicle 
about  15  cm.  long,  loose,  the  branches  spreading, 
slender,  some  of  the  lower  2.5-5  cm.  long;  glumes 
narrow,  long-acuminate,  purplish,  3-nerved,  unequal, 
the  first  about  2  cm.  long,  the  second  2-4  mm. 
shorter;  lemma  8  mm.  long,  sparingly  pilose,  the 
callus  sharp ;  awn  4-6  mm.  long,  short-pubescent  to 
the  second  bend,  the  first  section  1.5-2  cm.  long,  the 
second  shorter,  the  third  slender  and  flexuous. 

Open  ground,  Arid  Transition  Zone;  mostly  in  the  Coast 
Ranges  of  central  California,  south  into  Lower  California. 
Mar.-May.     Type    locality:   Sonoma    County,    California. 
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10.  Stipa  lepida  Hitchc. 


Small-flowered  Stipa. 


Fig-.  283. 


Stipa   lepida   Hitchc.    Am.    Journ.    Bot.    2:   303.      1915. 
Stipa   eminens  of  Californian  botanies,   not   Cav. 

Culms  slender,  puberulent  below  the  nodes,  60-100 
cm.  tall ;  sheaths  smooth,  sparingly  villous  at  throat ; 
ligule  very  short ;  blades  flat,  narrow,  2-4  mm.  wide, 
pubescent  on  upper  surface  near  base ;  panicle  rather 
loose  and  open,  usually  15-20  cm.  long,  but  some- 
times more  than  30  cm.  long,  the  branches  distant, 
slender ;  glumes  3-nerved,  smooth,  unequal,  acumi- 
nate, the  first  6-10  mm.  long,  the  second  about  2  mm. 
shorter;  lemma  about  6  mm.  long,  sparingly  villous, 
nearly  glabrous  toward  the  hairy-tufted  apex ;  awn 
indistinctly  twice-geniculate,  about  2.5-4  cm.  long, 
scabrous  but  not  villous. 

Open  ground.  Arid  Transition  Zone;  Coast  Ranges  from 
central  California  to  Lower  California.  Apr. -June.  Type 
locality:   Santa    Ynez    Forest    Reserve. 

Stipa  lepida  andersoni  (Vasey)  Hitchc.  Am.  Journ.  Bot. 
2:  303.  1915.  Stipa  eminens  andersoni  Vasey,  Contr.  U.  S. 
Nat.  Herb.  3:  54.  1892.  Differs  from  the  typical  form 
chiefly  in  the  slender  involute  blades.  This  form  is,  on  the 
average,  a  smaller  plant,  the  culms  being  shorter,  the  panicles 
narrower    and   few-flowered,   the   spikelets    usually   smaller. 

Range  about  the  same  as  for  S.  lepida  but  extending 
north  to   Mount   Shasta   (Jepson).   Type   locality:    Santa   Cruz. 


11.  Stipa  williamsii  Scribn. 
Williams's  Stipa.     Fig-.  284. 

Dept.    Agr.    Div.    Agrost. 


Stipa    zvilliainsii    Scribn.    U.    S 
Bull.    11:   45.   pi.  4.      1898. 


Culms  erect,  60-100  cm.  tall ;  puberulent,  espe- 
cially around  the  nodes ;  sheaths  puberulent ; 
ligule  very  short ;  blades  more  or  less  puberulent. 
1-3  mm.  wide;  panicle  narrow,  15-20  cm.  long, 
the  branches  appressed ;  glumes  thin,  nearly 
equal,  about  1  cm.  long ;  lemma  about  7  mm.  long, 
the  awn  3  cm.  long. 

Open  ground,  Arid  Transition  Zone;  eastern  Wash- 
ington and  eastern  Oregon  to  Wyoming.  May-Aug. 
Type   locality:   Wyoming. 


12.  Stipa  stillmanii  Boland. 
Stillman's  Stipa.     Fig.  285. 

Stipa  stillmanii  Boland.    Proc.    Calif.   Acad.    4:    169.      1872. 

Culms  stout,  60-100  cm.  tall ;  sheaths  smooth, 
puberulent  at  the  throat  and  collar ;  ligule  very 
short;  blades  scattered,  folded  or  involute,  firm,  the 
uppermost  filiform;  panicle  narrow,  dense  or  inter- 
rupted at  base,  the  branches  short,  fascicled ;  glumes 
equal,  papery,  minutely  scabrous,  acuminate  into  a 
scabrous  awn-point,  14—16  mm.  long,  the  first  3- 
nerved,  the  second  5-nerved ;  lemma  9  mm.  long, 
short-pilose,  bearing  2  slender  teeth  afthe  apex,  the 
callus  short ;  awn  about  2.5  cm.  long,  once-  or  in- 
distinctly twice-geniculate,  scabrous. 

Only  known  from  the  type  collection  by  Bolander  (Blue 
Caiion,   Placer   County,   California). 
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13.   Stipa  vaseyi  Scribn. 
Sleepy-grass.     Fig.  286. 

Stipa  vasevi  Scribn.  U.   S.   Dept.   Agr.   Div.   Agrost.   Bull.   11: 

46.      1898. 
Stipa    viridula    robiista   Vasev,    Contr.    U.    S.    Nat.    Herb.    1 : 

56.      1890. 

Culms  60-120  cm.  high;  sheaths  somewhat  hairy 
at  the  throat ;  blades  elongate,  involute ;  panicle 
about  30  cm.  long,  dense,  the  branches  and  branch- 
lets  numerous,  many-flowered ;  glumes  narrow, 
acuminate,  scabrous,  the  first  a  little  longer,  rather 
strongly  5-7-nerved,  10  mm.  long ;  lemma  about  6 
mm.  long,  appressed-pilose,  the  callus  short,  pilose  : 
awn  twice-geniculate,  about  2.5  cm.  long,  minutely 
puberulent. 

Plains  and  open  woods.  Arid  Transition  Zone;  from 
Arizona  to  Colorado  and  south  to  northern  jMe.xico.  A 
specimen  from  San  Nicolas  Island  (Trask)  is  referred  t-^  f'lis 
species.     April.     Type  locality:   Texas. 


14.  Stipa  lemmoni  (Vasey)   Scribn. 
Lemmon's   Stipa.      Fig.  287. 

Stipa  pringlei  lemmoni  Vasey,   Contr.   U.   S.   Nat.   Herb.   3:   55. 

1892. 
Stipa    lemmoni    Scribn.    U.    S.    Dept.    Agr.    Div.    Agrost.    Circ. 

30:   3.      1901. 

Culms  60-100  cm.  tall,  sometimes  pubescent  below 
the  nodes ;  sheaths  smooth  ;  ligule  about  1  mm.  long ; 
blades  usually  flat,  pubescent  on  upper  surface  ;  pani- 
cle narrow,  the  branches  2.5-5  cm.  long,  appressed ; 
glumes  nearly  equal,  rather  broad,  scarious,  acumi- 
nate, 3-5-nerved,  12  mm.  long ;  lemma  7  mm.  long, 
rather  thinly  appressed-pilose,  the  callus  short ;  awn 
about  2.5  cm.  long,  twice-geniculate,  appressed-pilose 
to  the  second  bend. 

Open  woods.  Arid  Transition  Zone;  Washington,  south  in 
the  Coast  Ranges  and  Sierra  Nevada  Mountains  to  Tehachapi. 
June-July.     Type    locality:   Plumas    County,    California. 

Stipa  lemmoni  jonesii  Scribn.  U.  S.  Dept.  Agr.  Div.  Agrost. 
Circ.  30:  4.  1901.  Differs  in  the  more  slender,  firm,  involute 
blades,  and  smaller  spikelets;  glumes  about  8  mm.  long;  lemma 
about  6  mm.  long,  the  awn  2  cm.  long,  tending  to  be  incurved, 
the  pubescence  shorter.  A  scarcely  distinct  variety.  Range 
about  the  same  as  for  .S".  lemmoni.  Type  locality:  Emigrant 
Gap,    California. 


15.  Stipa  lettermani  A  asey. 
Letterman's  Stipa.     Fig.  288. 

Stipa    lettermani   Vasey,    Bull.    Torrey    Club    13:   53.      1886. 

Stipa   viridula    lettermani   Vasey,    Contr.    U.    S.    Nat.    Herb. 
3:   50.      1892. 

Stipa  pinetornm  Jones,  Proc.  Calif.  Acad.  II.   5:   724.      1895. 

Culms  cespitose,  slender,  30-40  cm.  tall ;  sheaths 
smooth  ;  ligule  very  short ;  blades  crowded  at  base 
of  plant,  short,  slender,  involute ;  panicle  narrow, 
7-20  cm.  long ;  glumes  narrow,  acuminate.  3- 
nerved.  about  8  mm.  long;  lemma  narrow,  5  mm. 
long,  pilose ;  awn  very  slender,  1-1.5  cm.  long, 
nearh"-  smooth,  twice-geniculate,  the  first  section 
short,  about  3  mm.  long. 

Dry  soil,  Hudsonian  and  Alpine  Zones;  Oregon  and 
south  in  the  Sierra  Nevada  and  San  Bernardino  Mountains, 
and  on  high  peaks  east  to  Colorado.  July-Aug.  Type 
locality:   Idaho. 
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16.  Stipa  nelsoni  Scribn 
Nelson's  Stipa 


Fig.  289. 


Stipa  nelsoni  Scribn.   U.   S.   Dept.  Agr.  Div.  Agrost.   Bull.    11: 
46.      1898. 


Cnlms  1-1.5  meters  tall,  smooth;  blades  flat,  15-30 
cm.  long,  3-5  mm.  wide ;  panicle  narrow,  20-25  cm. 
long,  rather  densely  flowered ;  glumes  acuminate, 
nearly  equal,  about  12  mm.  long ;  lemma  about  7  mm. 
long;  awn  4-5  cm.  long. 


Open  ground,  Arid  Transition  Zone;  eastern  Washington 
and  Oregon  to  Wyoming.  June-Aug.  Type  locality:  Wyo- 
ming. 


17.  Stipa  minor  (Vasey)   Scribn. 
Subalpine  Stipa.    Fig.  290. 

Stipa   viridula    minor    Vasey,    Contr.    U.    S.    Nat.    Herb.    3:    50. 
1892. 

Stipa  minor   Scribn.    U.    S.    Dept.    Agr.    Div.    Agrost.    Bull.    11: 
46.      1898. 

Culms  few  in  a  cluster,  50-80  cm.  tall ;  sheaths 
smooth;  ligule  very  short;  blades  flat  or  becoming 
involute,  narrow,  as  much  as  30  cm.  long;  panicle 
narrow,  15-20  cm.  long;  glumes  6  mm.  long,  3-nerved, 
slightly  scabrous  on  the  keels  ;  lemma  narrow,  pilose, 
5  mm.  long;  awn  about  12  mm.  long,  nearly  smooth, 
twice-geniculate,  the  first  section  3  mm.  long. 

Open  ground.  Arid  Transition  and  Canadian  Zones;  Wash- 
ington, to  the  high  Sierra  Nevada  Mountains  of  central  Cali- 
fornia, and  east  to  Wyoming  and  Colorado.  July-Aug.  Type 
locality:   Colorado. 

Stipa  littoralis  Phil,  and  Nassella  chilensis  Desv.,  Chilean 
perennials,  have  been  found  on  ballast  at  Linnton,  Oregon 
{Nelson). 


18.    ORYZOPSIS  Michx.  Fl.  Bor.  Am.  1:  51.  pi.  9. 


1803. 


Spikelets    1-flowered,   disarticulating   above    the    glumes;    glumes    about    equal,    obtuse   or 

acuminate;  lemma  indurate,  usually  about  as  long  as  the  glumes,  broad,  oval  or  oblong,  nearly 

terete,  usually  pubescent,  with  a  short  blunt  oblique  callus,  and  a  short  deciduous  sometimes 

bent  and  twisted  awn ;   palea   inclosed  by  the  edges   of  the   lemma.      Perennial   mostly   low 

grasses  with  flat  or  often   involute  blades,   and  terminal   narrow   or  open   panicles.     [Greek, 

Oryza-like.] 

Species  about   20   in  the   north   temperate   regions   of   both   hemispheres.     Type    species,    Ovyzopsis   asperi- 
jolia   Michx. 

Lemma  smooth. 

Blades   flat,   5   mm.   wide   or  more;   spikelets   numerous,   3    mm.   long. 
Blades  involute,  less  than  2  mm.  wide;   spikelets  few,  5  mm.  long. 
Lemma   pubescent. 

Pubescence  short   and   appressed. 

Branches  of  panicle  stiffly  erect;  awn  about  5  mm.   long,  sometimes  less;  blades  stiffly  erect. 

3.   O.   cxiyua. 
Branches    of    panicle    slender,    ascending,    somewhat    flexuous;    awn    more    than    5    mm.    long;    blades 
slender  and  flexuous.  4.    O.    kingii. 

Pubescence  long  and  silky. 

Branches   of   panicle   and    pedicels   divaricately    spreading.  5.    O.   hymcnoides. 

Branches  of  panicle  and  pedicels  erect  or  ascending. 

Awn  6  mm.  long;  culms  usually  less  than  30  cm.   tall.  6.   O.   webbcri. 

Awn   12  mm.   long;  culms   30-60  cm.   tall.  7.    O.    bloomi>ri 


1.  O.  miliacea. 

2.  O.   hendcrsoni. 
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1.  Oryzopsis  miliacea  (L.)   Benth.  &  Hook. 
Millet  Alountain-rice. 


Fig.  291. 


Agrostis   miliacea   L.    Sp.    PI.    61.      1753. 

Oryzopsis    miliacea    Benth.    &    Hook.;    Aschers.    &    Schweinf. 
Mem.   Inst.   Egypte  2:   169.      1887. 

Culms  erect  from  a  decumbent  base,  60-100  cm. 
tall;  sheaths  smooth;  ligule  about  2  mm.  long; 
blades  flat,  8-10  mm.  wide ;  panicle  as  much  as  30  v^ 
cm.  long,  loose,  the  branches  spreading ;  glumes  3 
mm.  long,  smooth,  equal ;  lemma  smooth,  2  mm.  long, 
the  deciduous  straight  awn  about  4  mm.  long. 

Introduced   in  a  few  localities  in  California   (Cahto,   Santa 
Barbara,     Los     Angeles).      Ai)r.-May.      Type     locality,     Euro- 

9 

pean. 


2,  Oryzopsis  hendersoni  Vasey. 
Henderson's  Mountain-rice.     Fig.  292. 

Oryzopsis  hendersoni  Vasey,  Contr.  U.  S.   Nat.  Herb.   1:   267.     1893. 

Culms  densely  cespitose,  scabrous,  10-40  cm.  tall; 
sheaths  scabrous,  the  basal  pale,  glabrescent ;  ligule  very 
short;  blades  mostly  basal,  involute,  scabrous,  firm, 
about  1  mm.  wide  when  unrolled,  mostly  less  than  10 
cm.  long,  the  culm  blades  single,  4-5  cm.  long ;  panicle 
rather  few-flowered,  5-10  cm.  long,  the  branches  distant, 
stift',  scabrous,  appressed  or  ascending,  spikelet-bearing 
toward  the  end,  the  lower  as  much  as  8  cm.  long;  glumes 
abruptly  acute,  5  mm.  long ;  lemma  about  as  long  as  the 
glumes,  glabrous,  the  awn  very  deciduous,  nearly  straight, 
5-10   mm.   long. 

Only   known   from  the  type  locality,   "in   Washington,"   and  from 
the   Ochoco    National    Forest,    Oregon,   at  4800   feet   altitude. 


3.  Oryzopsis  exigua  Thurb. 
Little  Mountain-rice.    Fig.  293. 

Oryzopsis   e.xigua   Thurb.    in    Wilkes    U.    S.    Expl.    Exped.    17:    481. 
'1874. 

Culms   densely  cespitose,   scabrous,   stiffly  erect,    15-30 

cm.   tall;    sheaths   smooth   or   somewhat   scabrous;    ligule 

2-3    mm.    long;    blades     involute-filiform,     stiffly     erect, 

scabrous,   5-10   cm.   long,   the   culm    blades    about   2,    the 

upper    mostly    3-4    cm.    long;    panicle    narrow,    3-6    cm. 

long,    the    branches   appressed,   the   lower    1-2   cm.    long; 

glumes    abruptly   acute,   5   mm.    long ;    lemma    appressed- 

pilose,   about   as   long   as   the  glumes,   the   awn   about   5 

mm.   long,  untwisted,   once-geniculate. 

Dry  open  ground  or  open  woods,  Hudsonian  and  Alpine  Zones; 
high    mountains   of    Washington    (Mount    Adams)    and    Oregon,    to 
Wyoming.     June-Aug.     Type     locality :   Cascade     Mountains,     Ore- 
gon. 
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4.  Oryzopsis  kingii   ( Boland. )    Beal. 
King's  Alountain-rice.     Fig.  294. 

Sfita  kingii  Boland.    Proc.    Calif.   Acad.   4:   170.      1872. 
Oryzopsis   kingii   Beal,    Grasses    N.    Am.    2:   229.      1896, 

Culms  tufted,  slender,  20-40  cm.  tall ;  blades  numerous 
at  the  base  of  the  plant,  involute,  capillary;  ligule  about 
1  mm.  long;  panicle  narrow,  loose,  the  short  slender 
branches  appressed  or  ascending,  few-flowered ;  glumes 
broad,  papery,  nerveless,  obtuse,  purple  at  base,  unequal, 
the  first  about  3.5  mm.  long,  the  second  a  little  longer; 
lemma  elliptic,  3  mm.  long,  rather  sparingly  appressed- 
pubescent,  the  callus  short ;  awn  more  or  less  sickle- 
shaped,  bent  in  a  wide  curve  or  indistinctly  geniculate 
below  the  middle,  not  twisted,  minutely  pubescent,  not 
readily   deciduous,   about   12  mm.   long. 

Dry    open    ground,    Hudsonian    and    Alpine    Zones;    high    central 
Sierra    Nevada   Mountains.     July-Aug.     Type  locality:   Mount   Dana. 


5.  Oryzopsis  hymenoides  ( Roem.  &  Schiilt.) 
Ricker.     Indian  Mountain-rice.     Fig.  295. 

Stipa    membranacca    Pursh,    Fl.    Am.    Sept.    2:   728.      1814,   not    L. 

1753. 
Stipa  hymenoides  Roem.   &   Schult.   Syst.   \  eg.  2:   339.      181/. 
Eriocoma  cuspidate   Nutt.    Gen.    PI.    1^:   40.      1818. 
Orvsopsis   ciispidata  Benth. ;   Vasey,   Grasses   U.   S.   23.      1883. 
Or'vcopsis   membranacca  Vasey,   U.    S.    Dept.    Agr.    Div.    Bot.    Bull. 

"12:   10.  pi.  10.      1891. 
Eriocoma   membranacca   Beal,    Grasses    N.    Am.    2:   232.      1896. 
Orysopsis  hymenoides   Ricker;   Piper,  Contr.   U.    S.   Xat.   Herb.    11: 
"109.      1906. 

Culms  cespitose,  30-60  cm.  tall;  sheaths  smooth  or 
minutely  scabrous ;  ligule  about  6  mm.  long,  acute  ;  blades 
slender,  elongate,  nearly  as  long  as  the  culms ;  panicle 
diffuse,  7-15  cm.  long,  the  slender  branches  in  pairs,  the 
branchlets  dichotomous,  all  divaricately  spreading,  the 
ultimate  pedicels  capillary,  flexuous,  enlarged  below  the 
spikelets ;  glumes  equal,  about  6  mm.  long,  puberulent, 
papery,  ovate,  3-nerved,  abruptly  narrowed  into  an  awn- 
like point ;  lemma  fusiform,  turgid,  about  3  mm.  long, 
nearly  black  at  maturity,  densely  long-pilose  with  hairs 
3  min.  long;  awn  when  present  about  4  mm.  long, 
straight,   readily  deciduous. 

Deserts  and  plains,   in  the  Upper  Sonoran  Zone;   eastern  Washington  and   Oregon    southern  and  eastern 
California,  east  to   the   Great   Plains.     Apr.-July.     Type  locality:    "On  the  banks   of   the    Missouri. 


6.  Oryzopsis  webberi  (Thurb.)  Benth. 
Webber's  ]\Iountain-rice.     Fig.  296. 

Eriocoma    webberi    Thurb.     in    S.    Wats.     Bot.     Calif.     2:     283. 

1880. 
Ory::opsis  wcbheri  Benth.;  Vasey,    Grasses  U.   S.   2i.      1883. 

Culms  cespitose.  erect,  15-30  cm.  tall:  blades  in- 
volute, filiform,  scabrous ;  panicle  narrow,  2.5-5  cm. 
long,  the  branches  appressed ;  glumes  equal,  narrow, 
obscurely  5-nerved,  minutely  scaberulous,  acuminate, 
about  8  mm.  long ;  lemma  narrow,  6  mm.  long,  densely 
long-pilose,  the  awn  about  6  mm.  long,  straight  or 
l)ent,    not   twisted. 

Deserts  and  plains.  Transition  Zone;  Lassen  and  Plumas 
Counties,  California,  to  Colorado.  August.  Type  locality: 
Sierra    Vallev,   California. 
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7.   Oryzopsis  bloomeri  (Boland.)  Ricker. 
Bloomer's  Aluuntain-rice.     Fio-.  297. 


Stipa   btoomeii   Boland.   Proc.    Calif.   Acad.    4:    168.      1872. 

Oryzopsis    bloomeri    Ricker;    Piper,    Contr.    U.    S.    Nat.    Herb.    11: 
"109.      1906. 

Culms  tutted,  30-60  cm.  tall,  glabrous ;  sheaths  gla- 
brous;  ligule  about  1  mm.  long;  blades  crowded  at  the 
base,  involute,  narrow,  firm;  panicle  7-15  cm.  long,  the 
branches  slender,  rather  stiffly  ascending,  the  longer 
5-7  cm.  long,  bearing  spikelets  from  about  the  middle ; 
glumes  comparatively  broad,  indistinctly  3-5-nerved, 
smooth,  rather  abruptly  acuminate,  equal,  8-10  mm. 
long ;  lemma  elliptic,  5  mm.  long,  densely  long-villous ; 
awn  about  12  mm.  long,  tardily  deciduous,  once-genicu- 
late,  the  first  section  about  6  mm.  long,  slightly  twisted, 
appressed-villous,  indistinctly  bent  or  flexuous,  the  second 
section  straight,  minutely  scabrous. 

Dry  ground,  Arid  Transition  Zone;  eastern  Washington  to 
California  (Moulton,  Mount  Diablo,  Lancaster),  east  to  Manitoba 
and  New  Mexico.  June-July.  Type  locality:  near  Mono  Lake, 
California. 


19.    MUHLENBERGIA  Gmel.  Syst.  Nat.  2:  171.    1791. 

Spikelets  1-flowered,  the  rachilla  disarticulating  above  the  glumes;  glumes  usually 
shorter  than  the  lemma,  obtuse  to  acuminate  or  awned,  the  first  sometimes  small  or  rarely 
obsolete ;  lemma  membranaceous,  3-5-nerved,  with  a  very  short  usually  minutely  pilose 
callus,  the  apex  acute,  sometimes  bidentate,  extending  into  a  straight  or  flexuous  awn,  or 
sometimes  only  mucronate.  Perennial  or  rarely  annual  low  or  moderately  tall  grasses, 
tufted  or  bearing  rhizomes,  the  culms  simple  or  much-branched,  the  inflorescence  a  narrow 
or  open  panicle.  [Named  in  honor  of  Rev.  Dr.  Henry  Muhlenberg,  a  distinguished  American 
botanist,  1753-1815.] 

Sijecies   about   80,   mostly    in   Mexico   and   soutlnvestern    L'nited   States,   a   few    in   the  eastern   part   of   the 
Old   World.     Type  species,  Mithleiibergia  schrcbcri  Gmel. 

Plants  annual    (see  also  no.   9);  lemma  bearing  a  capillary  awn.  1.   M.    microspcrma. 

Plants  perennial. 

Plants  producing  creeping  scaly  rhizomes. 

Hairs  at  base   of  floret  copious,  as  long  as  body   of  lemma.  2.   M.   andina. 

Hairs  at  base  of  floret  inconspicuous,  not  more  than  half  as  long  as  lemma. 

Blades  short  and  narrow,  usually  less  than  2  mm.  wide,  often  involute;  lemma  awnless  or  mucronate. 

Culms  erect  or  decumbent  at  base;  glumes  1  mm.  long.  3.   M.   squarrosa. 

Culms  widely  spreading  or  creeping;   glumes   1.5  mm.  long.  4.    71/.    repens. 

Blades  rather  long,  more  than  2  mm.  wide   (except  in  M.  Icmmoni),  flat;  lemma  sometimes  awned. 

Glumes  awned,  the  awn  much  exceeding  the  awnless  lemma;  panicle  compact,  like  an  interrupted 
spike.  5.  M.    racemosa. 

Glumes  acuminate  or  short-awned,  not  much  longer  than  the  body  of  the  lemma;  panicles  mostly 
slender. 
Sheaths  scabrous;    blades  firm;    plants  branched   from   the  base;   awn   2-3    mm.    long. 
Blades  about  2   mm.  wide.  6.  M.  lemmoni. 

Blades   3-5  nun.   wide.  7.   M.   californica. 

Sheaths  glabrous;   blades  thin;   plants  branched  above  the  base;   awn  more  than  3   mm.  long. 

8.  M.   foliosa  ambigua. 

Plants  without   creeping  scaly   rhizomes. 
Lemma  mucronate   or  short-awned. 

Culms  delicate,  the  base  often  appearing  to  be  annual;  blades  mostly  less  than  2  cm.  long;   glumes 
entire.  9.   .1/.  filiformis. 

Culms   moderately   stout,    from   a   firm   base;    blades    mostly    more   than    3    cm.    long;    second   glume 
truncate,  toothed.  10.  M.  jonesii. 

Lemma  distinctly  awned. 

Panicles  diffuse;   plants   widelv   spreading,    much-branched,    fragile,   wirv,   the   base   knotty. 

11.  M.   porteri. 

Panicles  narrow;  plants  cespitose,  erect  from  a  short  decumbent  base.        12.   .1^.    montaim. 
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1.  Muhlenbergia  microsperma  (DC.)  Kunth. 
Annual  Muhlenbergia.     Fig.  298. 

Trichochloa  microsperma  DC.  Cat.  Hort.  Monsp.  151.  1813. 
Podosaemum  dcbile  H.  B.  K.  Nov.  Gen.  &  Sp.  1  :  128.  1816. 
Muhlenbergia  debilis  Kunth,  Rev.  Gram.  1:  63.  1829. 
Muhlenbergia  microsperma  Kunth,  Rev.  Gram.  1:  64.  1829. 
Muhlenbergia  purpurea  Nutt.  Journ.  Acad.  Phila.  II.  1:  186. 
1848. 

Annual,  often  purple ;  culms  spreading,  15-35 
cm.  tall,  scaberulous,  especially  below  the  nodes; 
sheaths  smooth  or  scaberulous ;  ligule  1  mm.  long ; 
blades  2.5-5  cm.  long,  1  mm.  wide,  flat,  scabrous ; 
panicles  narrow,  loose,  2-7  cm.  long;  glumes  ovate, 
obtuse  or  emarginate,  1-nerved,  uneciual.  the  second 
the  longer,  1  mm.  long;  lemma  narrow,  acuminate, 
3-nerved,  3  mm.  long,  appressed-pubescent  on 
margins  and  callus ;  awn  terminal,  capillary,  10-14 
mm.  long.  Cleistogamous  spikelets  are  developed 
at  the  base  of  the  lower  sheaths.  These  are  soli- 
tary or  few  in  a  fascicle  in  each  axil,  each  spikelet 
included  in  an  indurate  thickened,  tightly  rolled  nar- 
rowly conical  reduced  sheath;  which  readily  dis- 
articulates from  the  plant  at  maturity.  The  glumes 
are  wanting  and  awn  of  the  lemma  reduced,  but  the 
grain  is  larger  than  that  of  the  spikelets  in  the 
terminal  inflorescence,  being  about  the  same  length 
(2  mm.)  but  much  thicker. 

Open  ground,  Lower  Sonoran  Zone.  Mar. -May.  Type 
locality:   Mexico. 


2.   Muhlenbergia  andina   (Nutt.)   Hitchc. 


Hairy  Muhlenbergia.     Fig.  290. 


1848. 


Calamagrostis  andina  Nutt.  Journ.  Acad.  Phila.  II.  1:  187. 
Vaseya  comata  Thurb.  Proc.  Acad.  Phila.  1863:  79.  1863. 
Muhlenbergia  comata  Thurb.;  Benth.  Journ.   Linn.   Soc.   Bot.    19:   83. 

1881. 
Muhlenbergia  andina  Hitchc.  U.  S.  Dept.  Agr.  Bull.   772:    145.     1920. 

Perennial,  with  numerous  scaly  rhizomes ;  culms  erect 
or  sometimes  spreading,  smooth  below,  scabrous  above, 
pubescent  about  the  nodes,  50-100  cm.  tall;  sheaths  smooth 
or  slightly  scabrous,  keeled ;  ligule  1  mm.  long,  membrana- 
ceous, short-ciliate ;  blades  flat,  2-6  mm.  wide,  scabrous ; 
panicles  narrow,  spikelike,  usually  more  or  less  lobed  or 
interrupted,  often  purple-tinged,  7-15  cm.  long;  glumes 
narrow,  acuminate,  1-nerved,  smooth,  ciliate-scabrous  on 
the  keels,  3-4  mm.  long;  lemma  3  mm.  long,  gradually 
narrowed  into  a  capillary  awn  4-8  mm.  long,  the  hairs 
at  base  of  floret  copious,  2-3  mm.  long. 

Open   ground,   Arid  Transition  Zone;    Cascade   and    Sierra   Nevada   Mountains   from   Washington   to   Cali- 
fornia, east  to   Wyoming.     July-Aug.     Type   locality:     "LTpper   California   on   the   Colorado   of   the  West." 

3.  Muhlenbergia  squarrosa  (Trin.  )  Rydb. 
Short-leaved  Muhlenbergia.     Fig.  300. 

Vilfa  squarrosa  Trin.  Mem.  Acad.  St.  Petersb.  VI.  Sci.   Xat.  4':   100. 

1840. 
I'ilfa  richardsonis  Trin.   Mem.   Acad.   St.    Petersb.   \  I.    Sci.    Nat.   4': 

103.      1840. 
Vilfa  depauperata  Torr. ;   Hook.   Fl.   Bor.   Am.   2:   257.  pi.  2?6.      1840. 

not   Muhlenbergia   depauperata   Scribn. 
Sporobolus    depauperatus    Scribn.    Bull.    Torrey    Club    9:    103.      1882. 
Sporobolus  richardsonis  Merr.   Rhodora   4:   46.      1902. 
Muhlenbergia   squarrosa    Rydb.    Bull.    Torrey    Club    36:    531.      1909. 

Perennial  from  numerous  hard  creeping  _  rhizomes ; 
culms  wiry,  erect  or  decumbent  at  base,  from  5  cm.  to  as 
much  as  60  cm.  in  height;  blades  flat  or  usually  involute, 
1-5  cm.  long;  panicle  narrow,  interrupted,  or  sometimes 
rather  close  and  spikelike.  2-15  cm.  long;  glumes  ovate, 
1  mm.  long;  lemma  lanceolate,  acute,  mucronate,  2  mm. 
long. 

Dry  or  moist  open  ground,  L'pper  Sonoran  and  Arid  Transition 
Zones;  eastern  Washington  to  California,  east  to  Montana  and  south 
to  central  Mexico.  June-Aug.  Type  locality:  Menzies  Island,  Co- 
lumbia River. 
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4.   Muhlenbergia  repens    (Presl.)    Hitchc. 

Aparejo  Grass,  Creeping"  ^fuhlenbergia. 
Fig.  30L 


Sporobolus  rctcns  Presl,   Rel.   Haenk.   1:   241.      1830.  ^ 

Muhlenbergia  repens  Hitchc.   in  Jepson  Fl.  Calif.   1:  111.      1912.    ^ 

Perennial  from  woody  creeping  rhizomes ;  culms 
slender,  wiry,  freely  branching,  widely  spreading  or 
creeping,  15-40  cm.  long;  flower-bearing  branches 
ascending;  blades  numerous,  narrow,  involute,  arcuate, 
1-3  cm.  long;  panicles  narrow,  interrupted,  few- 
flowered,  1-2.5  cm.  long;  glumes  ovate,  acute,  1.5  mm. 
long,  smooth ;  lemma  exceeding  the  glumes,  about 
2  mm.  long,  smooth  or  sparsely  pubescent,  acute  or 
mucronate. 

Deserts  of  San  Bernardino  (Upland)  and  Inyo  Counties,  to 
Arizona  and  northern  Mexico.     January.     Type  locality :   Mexico. 


5.   Muhlenbergia  racemosa  (Michx.)  B.  S.  P. 
Wild  Timothy,  Satin-grass.     Fig.  302. 

Agrostis   racemosa  Michx.    Fl.    Bor.   Am.    1:   53.      1803. 

Muhlenbergia   glomerata    Trin.    Gram.    Unifl.    191.    pi.   5.   f.    10. 
1824. 

Muhlenbergia   racemosa   B.    S.    P.    Prel.    Cat.    N.    Y.    67.      1888. 

Perennial     from     stout    creeping     scaly     rhizomes ; 

culms    erect    or    reclining    50-100    cm.    tall,    or    even 

more,   slightly   roughened  below   the  nodes,  simple  or 

sparingly    branched;    sheaths    smooth,    keeled;    ligule 

about   1  mm.  long,  slightly  ciliate ;  blades  flat,  mostly 

appressed,    scabrous,    5-10   cm.    long,    2-5    mm.    wide; 

panicle    narrow,    condensed    or   lobed,   3-10   cm.   long, 

made    up    of    several    oblong    dense    clusters ;    glumes 

narrow,   aristate,  about  equal,  4-6  mm.   long,   exceed 

ing  the  acute  lemma. 

Moist  meadows  and  low  ground.  Transition  Zone;  Wash 
ington  to  northern  California,  east  across  the  continent,  south 
to  Xew  ^Mexico.  July-Sept.  Type  locality:  along  the  Missis- 
sii)pi. 


6.   Muhlenbergia  lemmoni  Scribn. 
Lemnion's  Muhlenbergia.     Fig.  303. 

Muhlenbergia    lemmoni    Scribn.    Contr.    U.    S.    Nat.    Herb.     1: 
56.      1890. 

Perennial,  from  a  creeping  branching  woody 
rhizome;  culms  slender,  wiry,  erect  or  ascending,  30- 
60  cm.  tall ;  blades  flat  or  somewhat  involute,  1-2  mm. 
wide;  panicles  narrow,  interrupted,  the  branches 
short ;  glumes  narrow,  gradually  acuminate,  including 
the  awn  about  3  mm.  long ;  lemma  3  mm.  long, 
acuminate  into  an  awn  as  much  as  6  nnn.  long,  tlie 
callus  hairs  rather  sparse,  about  half  as  long  as  the 
body  of  the  lemma. 

Deserts,  from  southern  California  (Jamacha)  to  Texas  and 
northern  Mexico.     July.     Type  locality:    Arizona. 
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7.  Muhlenbergia  californica  Vasey. 


California  Muhlenbergia. 


Fig.  304. 


Muhlenbergia    glomcrata    brevifolia    Vasey,     Bot.     Gaz. 

1882. 
Muhlenbergia    sylvatica    californica    Vasey,     Bot.     Gaz. 

1882. 


92. 
93. 

S3. 


Muhlenbergia    californica    Vasey,     Bull.    Torrey     Club     13 

1886. 
Muhlenbergia  parishii  Vasey,   Bull.   Torrey   Club   13:   53.      1886. 

Perennial,    the    base    more    or    less    creeping    and 

rhizomatous ;    culms    erect,    somewhat    woody    below, 

smooth,     puberulent     about    nodes,     30-60    cm.     tall; 

sheaths    scaberulous,    keeled;    ligule    scarcely    1    mm. 

long;    blades    flat,    4-6    mm.    wide,    scabrous,    usually 

short;   panicles  narrow,   spikelike  or  interrupted,  7-15 

cm.  long;   glumes  narrow,  acuminate  or  awn-pointed, 

3-4   mm.   long,   scabrous   on   the   keel; ;    lemma   about 

3  mm.   long,  scabrous,   the  callus  hairs   rather   sparse, 

about  half   as   long   as   the  lemma;   awn  2   mm.   long 

or  less. 

Borders  of  streams  and  irrigation  ditches,  confined  to 
southern  California.  Apr.-Aug.  Type  locality;  San  Bernar- 
dino Mountains. 


8.  Muhlenbergia  foliosa  ambigua 

(Torr.)  Scribn. 
Leafy  Muhlenbergia.     Fig.  305. 

Muhlenbergia   ambigua  Torr.   in   Nicoll.    Rep.    Miss.   164.      1843. 
Muhlenbergia  foliosa  ambigua  Scribn.   Rhodora  9:   20.      1907. 

Perennial     from     creeping     scaly    rhizomes;    culms 

erect,  more  or  less  branched  above,  minutely  scabrous 

below  the  nodes,  60-100  cm.  tall;   sheaths   smooth  or 

slightly   scabrous,    keeled;   blades    5-15    cm.   long,   2-5 

mm.  wide,  scabrous,  appressed ;    panicles  narrow,   10- 

15   cm.   long,   interrupted,   spikelike,   the   branches    1-3 

cm.  long,  densely  flowered ;  glumes  narrow,  acuminate 

or  aristate,  about  3  mm.  long;  lemma  a  little  shorter, 

bearing  a  slender  awn  about  5  mm.  long. 

Moist  soil.  Arid  Transition  Zone;  Washington  (Spokane 
County)  and  Oregon  (Coos  River,  Harper  Ranch)  east  to 
Minnesota.     August.     Type   locality:   Minnesota. 


9.  Muhlenbergia  filiformis    (Thurb. )    Rydb. 
Slender  Muhlenbergia.     Fig.  306. 

I'ilfa   depauperata   filiformis   Thurb. ;    S.    Wats,    in    King,    Geol. 

Expl.  40th  Par.   5:   376.      1871. 
Vilfa  gracillima  Thurb.   in   S.   Wats.   Bot.    Calif.   2:   268.     1880, 

not  Muhlenbergia  gracillima  Torr.      1856. 
SporobolHs   filiformis    Rydb.    Contr.    U.    S.    Nat.    Herb.    3:    189. 

1895. 
Muhlenbergia    filiformis     Rydb.     Bull.     Torrey     Club     32:   600. 

1905. 

Perennial  or  sometimes  apparently  annual,  rather 
soft  and  lax,  spreading  from  a  cluster  of  librous  roots 
or  with  decumbent  creeping,  apparently  perennial 
bases;  culms  capillary,  a  few  centimeters  to  as  much 
as  30  cm.  tall,  often  depauperate ;  blades  flat,  usually 
less  than  3  cm.  long;  panicles  narrow,  interrupted, 
few-flowered,  usually  less  than  3  cm.  long;  glumes 
ovate.  1  mm.  long ;  lemma  lanceolate,  acute,  mucronate, 
2  mm.  long,  minutely  pubescent,  scaberulous  at  tip. 

Open  woods  and  mountain  meadows,  Hudsonian  Zone; 
Washington  to  California,  east  to  Colorado.  July-Sept.  Type 
locality:   Yosemite  Valley. 
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10.  Muhlenbergia  jonesii    (Vasey)    Hitchc. 
Jones's  Muhlenbergia.    Fig.  307. 


Sporobolns  jonesii  Vasey,    Bot.   Gaz.   6:   297.      1881. 
Muhlenbergia  jonesii  Hitchc.   in  Jepson,  Fl.    Calif.    1:    111.      1912. 

.Perennial;  culms  cespitose,  erect,  slender,  about  30 
cm.  tall;  blades  mostly  basal,  involute,  fle.xuous,  scabrous; 
panicles  narrow,  loose,  5-7  cm.  long ;  glumes  equal,  obtuse, 
toothed  at  apex,  a  little  more  than  1  mm.  long;  lemma  4 
mm.  long,  acuminate,   awn-pointed. 

Only     known     from     northeastern     California.     July-Aug.     Type 
locality:   Soda   Springs. 


11.   Muhlenbergia  porteri  Scribn. 

Mesquite-grass,  Porter's  Muhlenbergia. 

Fig.  308. 

Muhlenbergia  texana  Thurb.   in  Port.  &  Coult.   Svn.  Fl.  Colo. 

144.      1874,  not  Buckl.      1863. 
Muhlenbergia  porteri   Scribn.;    Beal,    Grasses  X.    Am.   2:   259. 

1896. 

Perennial;  culms  woody  or  persistent  at  base, 
numerous,  wiry,  widely  spreading  or  ascending 
through  bushes,  scaberulous,  more  or  less  branched 
from  all  the  nodes,  30-100  cm.  tall  or  more  ;  sheaths 
smooth,  spreading  away  from  the  branches,  the 
prophyllum  conspicuous ;  blades  small,  flat,  2-5  cm. 
long,  early  deciduous  from  the  sheath ;  panicles  5-10 
cm.  long,  open,  the  slender  branches  and  branchlets 
lirittle.  widely  spreading,  bearing  rather  few  long- 
pediceled  spikelets ;  glumes  narrow,  acuminate, 
slightly  unequal,  the  second  longer,  about  2  mm. 
long ;  lemma  purple,  acuminate,  minutely  pilose,  3-4 
mm.  long,  the  awn  about  6  mm.  long. 
Rocky  deserts,  southern  California  (San  Felipe)  to  Texas  and  northern  Me.xico.  June.  Type  locality: 
Texas. 

12.  Muhlenbergia  montana    (Nutt.)    Hitchc. 
Mountain  Muhlenbergia.     Fig.  309. 

Calxcodon   montanum   Nutt.    Journ.    Acad.    Phila.    II.    1:    186. 

1848. 
Muhlenbergia   trifida   Hack.    Repert.    Nov.    Sp.    Fedde    8:   518. 

1910. 
Muhlenbergia   montana   Hitchc.    U.    S.    Dept.    Agr.    Bull.    772: 

145.      1920. 
Muhlenbergia  gracilis  of  authors,  not  (H.  B.   K.)   Trin. 

Perennial ;  culms  densely  cespitose,  erect  from  a 
short  decumbent  rhizomatous  base,  smooth  or  sca- 
brous above,  15-40  cm.  tall;  sheaths  smooth  or  sca- 
brous ;  ligule  4-6  mm.  long ;  blades  crowded  at  base, 
involute,  scabrous,  sharp-pointed;  panicles  narrow, 
loose,  5-10  cm.  long;  glumes  broad,  oblong,  sparsely 
pubescent,  2  mm.  long,  obtuse  or  more  or  less  erose 
at  apex,  the  second  3-toothed;  lemma  3  mm.  long, 
sparsely  pubescent  at  base  and  margins,  gradually 
narrowed  into  a  slender,  more  or  less  flexuous  awn 
1.5-2  cm.  long. 

Dry  ground,  in  the  Arid  Transition  Zone;  middle  Sierra 
Nevada  Mountains  (Yosemite  Valley,  Mount  Tallac),  east  to 
Wyoming,  south  to  Oaxaca.  June-July.  Type  locality: 
Santa   Fe,   New   Me.xico. 
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20.     CRYPSIS  Ait.  Hoft.  Kew.  1 :  48.     1789. 

Spikelets  1-flowered,  the  rachilla  disarticulating  below  the  glumes,  not  prolonged  behind 
the  palea ;  glumes  about  equal,  narrow,  acute ;  lemma  broad,  thin,  awnless  ;  palea  similar  to 
the  lemma,  about  as  long,  2-nerved,  readily  splitting  between  the  nerves ;  fruit  a  utricle,  the 
seed  free  from  the  thin  pericarp.  A  spreading  annual,  with  capitate  inflorescences  in  the 
axils  of  broad  bracts,  these  being  enlarged  sheaths  with  short  rigid  blades.  [Greek,  hiding, 
from  the  partially  concealed  inflorescence.] 

Species  1,  in  the  Mediterranean  region,  sparingly  introduced  into  the  United  States.  Type  species, 
Schoenus  aculcatus  L. 

1.  Crypsis  aculeata  (L.)  Ait. 
Sharp-leaved  Crypsis.    Fig.  310. 

Schoenus  aculeatus  L.    Sp.    PL   42.      1753. 
3    Crypsis  aculeata  Ait.   Hort.    Kew.    1:   48.      1789. 

Plants  prostrate,  the  mats  30  cm.  in  diameter,  or 
often  depauperate,  1-2  cm.  wide;  glumes  about  3 
nun.  long,  tninutely  hispid,  about  equal  in  length, 
the  first  narrower;  lemma  about  as  long  as  the 
glumes,  scabrous  on  the  keel. 

In  overflowed  land  of  the  interior  valley  (Colusa,  Chico, 
Norman,     Stockton).     September.     Type     locality,     European. 

Heleochloa  alopecuroides  Host  has  been  found  on  ballast 
near  Portland  (Siiksdorf) .  It  is  a  low  spreading  perennial 
with  oblong  dense  spikelike  panicles,  the  subtending  leaves 
witli   inflated   sheaths  and   reduced  blades. 


21.    PHLEUM  L.  Sp.  PI.  59.    1753. 

Spikelets  1-flowered,  laterally  compressed,  in  dense  cylindrical  spikelike  panicles;  rachilla 
disarticulating  above  the  glumes;  glumes  equal,  membranaceous,  keeled,  abruptly  mucronate 
or  awned:  lemma  shorter  than  the  glumes,  hyaline,  broadly  truncate,  3-5-nerved ;  palea 
narrow,  nearly  as  long  as  the  lemma.  Annual  or  perennial  grasses  with  erect  culms  and  flat 
blades.     [Greek,  a  kind  of  reed.] 

About   10  species  in  the  temperate  region  of  both  hemispheres.    Type  species,   Phlcum  pratense  L. 


Heads  cylindrical,  several  times  longer  than  wide. 

Heads  ovoid  or  oblong,  one  and  one-half  to  two  times  as  long  as  wide 

1.  Phleum  pratense  L. 

Timothy.     Fig.  311. 

Phleum  pi-atcnse  L.   Sp.   PI.  59.      1753. 

Culms  50-100  cm.  tall,  from  a  swollen  or  bulb-like  base, 
forming  large  clumps ;  panicles  long-cylindrical,  3-10  cm. 
long;    awn  of  glumes  1  mm.  long. 

Commonly  escaped  from  cultivation,  along  roadsides  and  in  fields 
and  waste  places  throughout  our  range  e-xcept  in  the  deserts  and 
alpine  regions.     May-June.     Type  locality,   European. 


1.  F.  pratense. 

2.  F-  alpinum. 


2.  Phleum  alpinum  L. 

Alountain  Timothy.     Fig.  312. 

Phleum  alpinum  L.   Sp.  PI.   59.      1753. 

Culms  20-50  cm.  tall,  from  a  decurnbent,  somewhat 
creeping  base;  panicles  ellipsoid  or  short-cylindric ;  awn 
of  glumes  2  mm.  long,  giving  the  head  a  bristly  ap- 
pearance. 

Common  in  mountain  meadows,  in  bogs  and  wet  places  through- 
out our  range,  Alpine  and  Hudsonian  Zones;  in  the  cooler  regions 
of  North  America  and  Eurasia,  extending  south  in  the  mountains 
to    Mexico    and    South    America.     July-Aug.     Type    locality,    Euro- 

Phleum  graecum  Boiss.  &  Heldr.  and  P.  bellardi  Willd.,  annual 
species  introduced  from  Europe,  have  been  found  on  ballast  near 
Portland    (Suksdorf). 
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22.    ALOPECURUS  L.  Sp.  PI.  60.    1753. 

Spikelets  1-flowered,  disarticulating  below  the  glumes,  falling  entire,  strongly  com- 
pressed laterally,  the  rachilla  not  produced ;  glumes  equal,  awnless,  usually  united  at  base, 
ciliate  on  the  keel ;  lemma  about  as  long  as  the  glumes,  5-nerved,  obtuse,  connate  at  base, 
bearing  from  below  the  middle  a  slender  dorsal  awn,  this  included  or  exserted  2  or  3 
times  the  length  of  the  spikelet;  palea  wanting.  Low  or  moderately  tall  perennial  grasses 
with  flat  blades  and  soft  dense  spikelike  panicles.     [Greek,  foxtail.] 

Species  about  25  in  temperate  regions  of  the  northern  hemisphere.     Type  species,  Alof'ecunis  pratensis  L. 

Awn  included  or  exserted  only  about   1   mm.  1.  A.  aequalis. 

Awn  exserted  the  length  of  the  glurries  or  more.  2.   A.  saccatus. 

1.  Alopecurus  aequalis  Sobol. 
Little  Meadow-foxtail.     Fig.  313. 

Alopecurus  aequalis  Sobol.  Fl.   Petrop.  16.     1799. 

Alopecurus  arisUilatus  Michx.   Fl.   Bor.   Am.    1:   43.      1803. 

Alopecurus  fulvus  J.   E.  Smith,  Engl.  Bot.  pi.  1467.      1805. 

Alopecurus   gcniculatus    aristulatus   Torr.    Fl.    North.    &   Mid. 
U.  S.  2:  97.     1823. 

Alopecurus  geniculatus  fulvus  Schvdid.  Linnaea  12:  424.      1838. 

Alopecurus  hoivellii  merrimani  Beal,   Grasses   N.   Am.   2:   278. 
1896. 

Alopecurits   howcllii  mcrriami   Beal;    Macoun   in    Jordan,    Fur 
Seals  North  Pacif.   3:   573.      1899. 

Culms  erect  or  spreading,  15-60  cm.  tall;  panicles 
narrow-cylindric.  2-7  cm.  long,  about  4  mm.  wide ; 
glumes  2  mm.  long;  awn  of  lemma  short,  scarcely 
exserted. 

In  water  and  wet  places,  in  the  Transition  Zone;  through- 
out the  mountains  of  our  region  and  the  cooler  parts  of 
North  America.     May-July.     Type  locality:     Russia. 


2.  Alopecurus  saccatus  Vasey. 
Pacific  Meadow-foxtail.     Fig.  314. 

Alopecurus  saccatus  Vasey,    Bot.    Gaz.    6:   290.      1881. 

Alopecurus  howellii   Vasey,    Bull.    Torrey    Club    15:    12.      1888. 

Alopecurus  calif ornicus  Vasey,  Bull.  Torrey  Club  15 :    13.      1888. 

Alopecurus  pallescens  Piper,   Fl.   Palouse    18.      1901. 

Culms  15-60  cm.  tall;  sheaths  inflated;  panicles 
oblong,  2-5  cm.  long,  about  6  mm.  wide;  glumes 
3-4  mm.  long ;  lemma  sparsely  pilose  on  the  sides, 
the  awn  exserted,  about  3-5  mm. 

Meadows  and  wet  places,  in  the  Transition  Zone,  California 
to  Washington  and  Idaho.  May-June.  Type  locality:  eastern 
Oregon. 

Alopecurus  geniculatus  L.,  with  more  decumbent  base  and 
S]iikelets  with  awns  ]}rotruding  2-3  mm.,  is  known  on  Pacific 
Coast  only  from  Falcon  Valley,  Washington,  and  Portland, 
Oregon. 

Alopecurus  pratensis  L.,  meadow  foxtail,  with  silky  heads 
5-10  cm.  long  and  6-8  mm.  thick,  has  been  found  escaped  from 
cultivation,   at   Corvallis,   Oregon. 

Alopecurus  agrestis  L.,  with  more  slender  nearly  glabrous 
Iieads,  has  been  found  at  Linnton,  Oregon   (Nelson) . 


23.    COLEANTHUS  Seidel,  Roem.  &  Schtilt.  Syst.  Veg.  2:  276.    1817. 

[ScHMiDTiA  Tratt.  Fl.  Oesterr.  Kaiserth.  1:  12.  pi  10.  1816,  not  Moench,  1802.] 

Spikelets  1-flowered;  glumes  wanting;  lemma  ovate,  hyaline,  terminating  in  a  short  awn; 
palea  broad,  2-keeled.  A  low  annual  with  short  flat  blades  and  small  few-flowered  panicles. 
[Greek,   sheath-flower,   referring   to   the   inflated   sheaths.] 

Species  1,  northern  Eurasia,  introduced  in  America.     Type  species,  Schmidtia  subtilis  Tratt. 
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1.  Coleanthus  subtilis  (Tratt.)  Seidi. 
Aloss-grass.     Fig'.  315. 

Schmidtia  snbtilis  Tratt.   Fl.  Austr.   1:   12.      1816. 

Coleanthus  subtilis  Seidel;   Roem.  &  Schult.  Syst.  Veg.  2:   276.      1S17. 

Culms    tufted,    mostly    1-3    cm.    tall ;    panicles    terminal    and 
ixillar}-;   sheaths  inflated;  spikelets  about   1   mm.  long. 

In    mud    along    the    lower    Columbia    River.     October.     Type    locality, 
^      European. 


24.    SPOROBOLUS  R.  Br.  Prodr.  Fl.  Nov.  HoU.  169.    1810. 

Spikelets  1 -flowered,  the  rachilla  disarticulating  above  the  glumes,  not  produced  beyond 
the  palea ;  glumes  usually  unequal,  the  second  often  as  long  as  the  spikelet ;  lemma 
membranaceous,  awnless ;  palea  usually  prominent  and  as  long  as  the  lemma  or  longer; 
seed  free  from  the  pericarp.  Annual  or  perennial  grasses  with  small  spikelets  in  open  or 
contracted    panicles.       [Greek,    seed-throwing.] 

Species  about   95   in   the   warm  regions  of   both  hemispheres.      Type  species,   Agrostis  indica   L. 
Plants  annual. 

Panicles  spike-like,  often  inclosed  in  the  sheaths. 
Panicles  diffuse,  the   pedicels   capillary. 
Plants  nerennial.  ■   ,       ,-a- 

Plants  producing  creeping  rhizomes;  blades  short,   flat;   panicle   diffuse. 
Plants  without  rhizomes. 

Second  glume  about  half  as  long  as  the  spikelet,  the  first  a  little  shorter;  spikelets  5-6  mm.  long. 

4.  S.   asper. 
Second  glume  as  long  as  the  spikelet,  the  first  glume  shorter. 

Panicles  diffuse,  the  pedicels  capillary.  5.  5'.    airoidcs. 

Panicles  contracted,   open  or  spikelike,   the  pedicels  short. 

Panicles,  or  the  exserted  portion,  somewhat  open,  the  branches  naked  below. 

6.   S.    cryptandrus. 
Panicles  spikelike,  the  branches  floriferous  from  the  base.  7.  6".    contractus. 


1.  5".    neglectits. 

2.  S.    confusus. 

3.  5'.   asperifolius. 


1.  Sporobolus  neglectus  Nash. 
Small  Rush-grass.     Fig.  316. 

sporobolus   neglectus 'l<:ash.    Bull.   Torrey    Club   22:   464.      1895. 
Sporobolus  '■aginacfior-us   neglectus  Scribn.   U.   S.   Dept.  Agr.   Div. 
Agrost.    Bull.    17:   ed.    2.    170.  /.   466.      1901. 

Annual ;  culms  spreading  or  erect,  10-30  cm.  tall, 
smooth ;  sheaths  smooth,  often  inflated ;  ligule  a  very 
short  ciliate  ring;  blades  flat,  glabrous,  scabrous  on  the 
margin,  2-8  cm.  long,  1-2  mm.  wide ;  panicles  spike- 
like. 2-3  cm.  long,  scattered  along  the  stem,  partially 
or  wholly  concealed  in  the  sheaths ;  spikelets  about  2 
mm.  long;   glumes  and  lemma  nearly   equal. 

Open  sterile  ground,  eastern  Washington  to  MassachusC-ts 
and  Tennessee.  Tulv.  Type  locality:  northeastern  United 
States. 


iA 


2.  Sporobolus  confusus  Vasey. 
Tufted  Annual  Dropseed.     Fig.  317. 

sporobolus  confusus  Vasey,  Bull.  Torrey  Club  15:   293.     1888. 

.A^nnual ;  culms  slender,  15-20  cm.  tall,  often 
depauperate ;  blades  mostly  less  than  3  cm.  long ; 
panicles  oblong,  dift'use,  often  more  than  half  the 
length  of  the  entire  plant,  the  branches  capillary, 
spreading.  2.5-3.5  cm.  long;  spikelets  1-1.5  mm. 
long,  the  glumes  about  half  as  long,  subequal,  obtuse, 
sparsely  pilose. 

Open  sandy  or  gravelly,  usually  moist  ground,  mostly  near 
streams  or  lakes  in  the  mountains.  Upper  Sonoran  Zone; 
Washington  and  Montana  and  to  Texas  and  ^Mexico.  July- 
Sept.    Type  locality:  Mexico. 
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3.  Sporobolus  asperifolius  Nees  &  Mey. 
Rough-leaved  Uropseed.     Fig.  318. 

Vitfa   ast^erifoluts   Nees  &   Mey.;    Trin.   Mem.  Acad.   St.    Petersb. 
VI.   Sci.   Xat.  4>:  95.      1840. 

Sporobolus  asferifolius  Nees  &  Mey.  Nov.  Act.  Acad.  Caes.  Leop. 
Carol.    19:    141.      1843. 

Perennial  from  creeping  rhizomes ;  culms  30-60  cm. 
tall,  ascending  from  a  creeping  or  decumbent  base; 
sheaths  smooth,  keeled;  blades  flat,  2.5-5  cm.  long, 
about  2  mm.  wide,  scabrous ;  panicles  diffuse,  tardily 
exserted  from  the  uppermost  sheath,  oval,  10-15  cm. 
long;  spikelet  1.5  mm.  long,  the  glumes  slightly  un- 
equal,  a  little   shorter   than   the   spikelet. 

Meadows  and  wet  places,  Upper  Sonoran  Zone;  British  Co- 
lumbia to  California,  east  to  North  Dakota  and  south  into 
Mexico;    also  in  South  America.     July-Aug.     Type  locality :    Chile. 


4.  Sporobolus   asper    (Michx.)    Kunth. 
Long-leaved  Rush-grass.     Fig.  319. 

Agrostis  aspera  Michx.   Fl.   Bor.   Am.    1:   52.      1803. 
Agrostis  composita  Poir.  in  Lam.  Encycl.  Suppl.  1:  254.     1810. 
Agrostis  longifolia  Torn  Fl.  North.  &  Mid.  U.  S.   1:  90.     1823. 
Sporobolus  asper  Kunth,  Rev.  Gram.   1:  68.      1829. 
Sporobolus   longifolius   Wood,    Class-book,    775.      1861. 
Sporobolus  compositus   Merr.    U.   S.   Dept.   Agr.    Div.    Agrost. 
Circ.    35:   6.      1901. 

Culms  erect,  glabrous,  40-150  cm.  tall,  mostly 
single;  blades  10-40  cm.  long,  2-4  mm.  wide,  atten- 
uate to  a  long  slender  involute  point;  panicle  spike- 
like, usually  partly  included  in  the  uppermost  sheath, 
7-20  cm.  long;  spikelets  5-6  mm.  long;  glumes 
unequal,  shorter  than  the  lemma;  lemma  and  palea 
equal,  obtuse. 

Dry    soil,    Washington    (Kittitas    County),    east    to    Maine 
and   south    to    Texas.     September.     Type    locality:   Illinois. 


5.  Sporobolus   airoides   Torr. 
Alkali  Saccaton,  Hair-grass  Dropseed. 


Fig.  320. 


Agrostis  airoides  Torr.   Ann.   Lye.  N.    Y.    1:   151.      1824. 
Sporobolus  airoides  Torr.   Pac.    R.    Rep.    7^:   21.      1856. 

Perennial;  culms  densely  cespitose,  forming  large 
tussocks,  smooth,  stout,  spreading  at  base,  30-80  cm. 
tall ;  sheaths  smooth,  sparsely  pilose  at  the  throat ; 
blades  involute,  elongate,  the  upper  short;  panicles  dif- 
fuse, hnally  about  half  the  length  of  the  entire  plant; 
spikelets  1.5-2  mm.  long,  obtuse;  glumes  unequal,  the 
first  oval,  half  as  long  as  spikelet,  the  second  as  long 
as    spikelet. 

Bottom  lands  and  valleys,  often  in  saline  or  alkaline  soil  in 
the  Upper  Sonoran  Zone;  Washington  (Okanogan  River,  near 
Oroville),  south  to  Cnlifornia  and  Mexico,  east  to  South  Dakota. 
April-July  (sometimes  flowernig  in  autumn).  Type  locality: 
Colorado. 
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6.  Sporobolus  cryptandrus   (Torr.)   A.  Gray. 
Sand  Dropseed.     Fig.  321. 

Agrostis  cryptandrus  Torr.   Ann.   Lye.  N.   Y.   1:   151.      1824. 
Sporobolus  cryptandrus  A.   Gray,   Man.   576.      1848. 

Perennial;  culms  erect,  usually  branched  at  base,  50- 
100  cm.  tall ;  sheaths  smooth,  densely  pilose  at  the 
throat;  blades  flat,  glabrous  beneath,  scabrous^  above  and 
on  the  cartilaginous  margin.  7-15  cm.  long,  2-5  mm.  wide, 
slender-pointed;  panicles  terminal  and  axillary,  hidden  in 
the  sheaths  or  the  former  more  or  kss  exserted,  the  ex- 
serted  portion  spreading;  spikelets  about  2  mm.  long; 
glumes  unequal,  the  first  one-third  as  long  as  the  second, 
this  and  the  lemma  and  palea  about  equal. 

Open  dry  ground  in  the  Upper  Sonoran  Zone;  Washington  to 
Maine,  and  south  to  Te.xas.  j«ne-Sept.  Type  locality:  "on  the 
Canadian  River." 


7.  Sporobolus  contractus  Hitchc. 
Narrow-spiked  Dropseed.     Fig.  322. 

sporobolus    cryptandrus   strictus    Scribn.    Bull.    Torrey    Club    9:    103. 

1882. 
Sporobolus  strictus   Merr.   U.    S.    Dept.   Agr.    Div.   Agrost.    Circ.    32: 

6.     1901,     not  Franch.   1893. 
Sporobolus  contractus  Hitchc.   Am.   Journ.    Bot.    2:   303.      1915. 

Perennial ;  culms  erect,  smooth,  60-120  cm.  tall ;  sheaths 
smooth;  villous  at  the  throat  and  on  the  collar;  ligule  a 
very  short  ciliate  fringe;  blades  flat,  10-15  cm.  long,  2-5 
mm.  wide,  tapering  to  a  fine  involute  point ;  panicles 
terminating  the  culms  and  the  erect  branches,  narrow  and 
spikelike,  the  terminal  somewhat  interrupted,  15-25  cm. 
long,  all  more  or  less  concealed  in  the  sheaths  ;  spikelets 
about  2.5  mm.  long;  first  glume  one-third  as  long  as  the 
spikelet ;  second  glume,  lemma,  and  palea  about  equal,  acute. 

Drv  or  sandy  soil,  west  end  of  Salton  Sea  (Parish),  eastward  to 
Utah  "and    Texas.     October.     Type    locality:   Camp    Lowell,    Arizona. 

Sporobolus  elongatus  R.  Br.  Prodr.  FI.  Nov.  Holl.  170.  1810. 
With  spike-like  panicle,  and  with  both  glumes  much  shorter  than  the 
spikelet,   has   been   collected   on  ballast   near    Portland    (Suksdorf). 

Sporobolus  flexuosus  (Thurb.)  Rydb.,  allied  to  5.  cryptandrus  but 
with  flexuous  panicle  branches,  has  been  collected  in  the  southeastern 
part    of  the    ^lojave   Desert    (Parish). 

25.    EPICAMPES  Presl,  Rel.  Haenk.  1:  235.  />/.  39.    1830. 

Spikelets  l-flowered,  the  rachilla  articulate  above  the  glumes,  not  prolonged 
the  palea ;  glumes  about  equal ;  lemma  equaling  or  longer  than  the  glumes,  3-nerve 
perennial  grasses   with   open,   narrow,  or  spikelike  panicles.      [Greek,   curved.] 

Species   15,  northern   South  America   to   Mexico.     Type   species,   Epicampes  strictus   Presl 


behind 
d.     Tall 


1.  Epicampes  rigens  Benth. 


Deer-grass. 


Fig. 


323. 


Epicampes   riycns   Benth.    Journ.    Linn.    Soc.    Bot.    19:   88.      1881. 

Culms  erect,  1-1.5  meters  tall;  sheaths  smooth  or 
slightly  scabrous,  covering  the  nodes;  ligule  truncate, 
1-2  mm.  long;  blades  scabrous,  elongate,  involute, 
tapering  into  a  long  slender  point;  panicle  spikelike, 
slender,  30  cm.  long  or  more;  glumes  2-3  mm.  long, 
oblong,  obtuse  or  somewhat  erose,  puberulent,  convex, 
scarcely  keeled,  striate;  lemma  slightly  exceeding  the 
glumes,  scaberulous,  sparsely  pilose  at  base,  3-nerved 
toward   the   narrowed  summit,  awnless. 

Dry  or  open  ground,  hillsides,  gullies  and  open  forest,  So- 
noran Zone;  southern  California  to  New  Mexico  and  Mexico. 
July-Sept.     Type   locality:   southern    California. 
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26.    POLYPOGON  Desf.  Fl.  Atlant.  1 :  66.    1798. 

Spikelets  1-flovvered,  the  pedicel  disarticulating  a  short  distance  below  the  glumes, 
leaving  a  short  pointed  callus  attached,  the  rachilla  not  prolonged  behind  the  palea ; 
glumes  equal,  entire  or  2-lobed,  awned  from  the  tip  or  from  between  the  lobes,  the  awn 
slender,  straight;  lemma  much  shorter  than  the  glumes,  hyaline,  bearing  in  our  species  a 
slender  straight  awn  shorter  than  the  awns  of  the  glumes  (awnless  in  P.  maritimus). 
Annual  or  perennial  usually  decumbent  grasses  with  fiat  blades  and  dense  bristly  spikclike 
panicles.     [Greek,  many  beards.] 

Species  about   10  in  the  temperate  regions  of  the  world.     Type  species,  Alopecurus  monspeliensis  L. 


Plant  perennial;  awn  of  glumes  1-3   mm.  long. 
Plant  annual;  awn  of  glumes  6-10  mm.  long. 

Glumes  slightly  lobed,  the  lobes  not  ciliate. 

Glumes  prominently  lobed,  the  lobes  ciliate-fringed. 

1.  Polypogon  lutosus  (Poir.)  Hitchc. 
Beard-grass.     Fig.  324. 

Agrostis   litt oralis   With.    Bot.   Arr.   Veg.   Brit.   ed.    3.  2:    129.  pi. 

23.      1796,   not  Lam.    1791. 

Polypogon  litt  oralis  J.    E.    Smith,   Comp.   Fl.    Brit.   13.  1800. 

Agrostis  liitosa  Poir.  in  Lam.   Encycl.  Suppl.    1:   249.  1810. 

Polypogon  lutosiis  Hitchc.  U.  S.  Dept.  Agr.  Bull.  772:  138.     1920. 

Perennial ;  culms  geniculate  at  base.  30-80  cm.  tall ; 
sheaths  scabrous ;  ligule  2-4  mm.  long  or  the  upper- 
most longer ;  panicles  oblong,  5-15  cm.  long,  more  or 
less  interrupted  or  lobed;  glumes  equal,  scabrous  on 
back  and  keel.  2-3  mm.  long,  terminated  by  an  awn 
as  long ;  lemma  smooth  and  shining,  1  mm.  long, 
minutely  toothed  at  the  truncate  apex ;  awn  about  as 
long  as  the   glumes. 

Introduced  from  Europe,  from  Vancouver  Island  to  New 
Mexico.  In  California,  in  waste  places,  especially  along  irri- 
gating ditches  at  moderate  altitudes.  June-Aug.  Type  locality, 
European. 


1.  P.   lutosus. 

2.  P.   monspeliensis. 

3.  P.   maritimus. 


2.  Polypogon   monspeliensis    (L.)    Desf. 
Annual  LJeard-grass,  Rabbit's  Foot.  Fig.  325. 

Alopecurus  monspeliensis   L.    Sp.    PI.    61.      1753. 
Polypogon    monspeliensis    Desf.    Fl.    Atlant.    1:   67.      1798. 

Annual ;  culms  erect  or  decumbent  at  base, 
scabrous  below  panicle,  depauperate  or  as  much 
as  1  meter  tall ;  sheaths  smooth,  the  ligule  large  ; 
panicles  dense  and  spike-like,  2-15  cm.  long,  1-2 
cm.  wide,  tawny-yellow  when  mature ;  glumes  his- 
pidulous,  2  mm.  long,  terminating  in  an  awn  6-8 
mm.  long,  or  rarely  longer  ;   lemma  as  in   P.  lutosus. 

Introduced  from  Europe;  common  in  waste  places  and 
along  irrigating  ditches  at  moderate  altitudes,  Alaska  to 
Me.\ico;  occasional  in  the  Atlantic  States.  June-Aug. 
Type  locality,  European. 


3.  Polypogon  maritimus  W'illd. 
Maritime  Ueard-grass.     Fig.  326. 

Polypogon   maritimus  Willd.   Neue  Schrift.    Ges.    Naturf.   Freund. 
Berlin   Mag.    3:   443.      1801. 

Annual:  culms  20-30  cm.  tall,  upright  or  spreading; 
sheaths  smooth  ;  ligule  as  much  as  6  mm.  long ;  blades 
usually  less  than  5  cm.  long,  2-4  mm.  wide ;  panicle 
cylindric,  scarcely  lobed,  5  cm.  long  or  less,  1  cm. 
thick ;  glumes  lanceolate,  about  3  mm.  long,  villous, 
deeply  2-lobed,  the  lobes  ciliate-fringed,  the  awn  as 
much   as  7   mm.   long. 

New   York   Falls,   Amador   County,    California    (Hansen).     In- 
troduced from   Europe,  the  type   locality.     June. 


148 


POACEAE 


27.    CINNA  L.  Sp.  PI.  5.    1753. 

Spikelets  1-flowered,  disarticulating  below  the  glumes,  the  rachilla  forming  a  stipe 
below  the  floret  and  produced  behind  the  palea  as  a  minute  bristle ;  glumes  equal,  1- 
nerved;  lemma  similar  to  the  glumes,  nearly  as  long,  3-nerved,  short-awned  just  below  the 
tip;  palea  apparently  1-nerved,  1-keeled.  Tall  perennial  grasses  with  flat  blades  and 
paniculate  inflorescence.     [A  Greek  name  for  a  kind  of  grass.] 

Species  3,  North  America  and  northern  Eurasia,  two  in>  the  United  States  and  one  in  Me.xico  and  Central 
America.     Type  species,   Cinna  arundinacca  L. 


1.  Cinna  latifolia  (Trevir.)  Griseb. 
Slender  Wood  or  Sweet  Reed-g'rass.    Fig.  327. 

Agrostis    latifolia    Trevir.;    Goepp.     Beschr.    Bot.     Gaertn.    in 
Breslau  82.      1830. 

Cinna   pcndula  Trin.    Mem.    Acad.    St.   Petersb.   VI.    Sci.   Nat. 
4':   280.      1841. 

Cinna   latifolia   Griseb.   in   Ledeb.    Fl.    Ross.   4:   435.      1853. 

Cinna  arundinacca  pcndula  A.  Gray,  Man.  ed.  2.     545.      1856. 

Cinna  bolandcri  Scribn.   Proc.   Acad.   Phila.    1884:   290.      18S4. 

Culms  .5-1.5  meters  tall;  blades  10-14  mm.  wide; 
panicle  15-30  cm.  long,  the  flexuous  capillary 
branches  spreading  or  drooping;  glumes  about  equal. 
scabrous,  4  mm.  long;  lemma  about  equaling  the 
glumes ;  palea  2-nerved,  the  nerves  close  together. 

In  moist  places  in  woods  and  along  streams.  Transition 
and  Canadian  Zones;  in  the  cooler  regions  of  North  America 
and  Eurasia,  extending  south  in  the  mountains  to  Sequoia 
National  Park,  to  Colorado  and  to  North  Carolina.  July- 
Aug.     Type   locality,    European. 


28.    AGROSTIS  L.  Sp.  PI.  61.    1753. 

Spikelets  1-flowercd,  disarticulating  above  the  glumes,  the  rachilla  usually  not  pro- 
longed; glumes  equal  or  nearly  so,  acute,  acuminate,  or  sometimes  awn-pointed,  carinate, 
usually  scabrous  on  the  keel  and  sometimes  on  the  back;  lemma  obtuse,  usually  shorter 
than  the  glumes,  thinner  in  texture  than  these,  awnless  or  dorsally  awned,  often  hairy  at 
base ;  palea  usually  shorter  than  the  lemma,  rarely  2-keeled,  usually  small  and  nerveless  or 
obsolete.  Annual  or  usually  perennial  delicate  or  rather  tall  grasses  with  glabrous  culms, 
flat  or  sometimes  involute,  scabrous  blades  and  open  or  contracted  panicles  of  small 
spikelets.     [A  Greek  name  for  a   forage  grass.] 

Species  about   100  in  the  temperate  and  cold  regions  of  the  world,  especially  in  the  northern  hemisphere. 
Type. species,  Agrostis  stolonifcra  L. 

Lemma  pubescent.  1.   A.    rctrofracta. 

Lemma  glabrous. 

Kachilla  prolonged  behind  the  palea. 

Spikelets   3   mm.    long,   usually   purple.  2.   A.    acquiialvis. 

Spikelets  2  mm.  long,  usually   pale.  3.   A.    thurbcriana. 

Rachilla  not  prolonged. 

Palea  evident,   2-nerved. 

Panicle  contracted   and  lobed   or   verticillate;   glumes  scabrous  on   keel   and   back. 

4.  A.   verticillata. 
Panicle  open   or  if  contracted   not   lobed   or  verticillate;   glumes  smooth   on   the   back,   more  or   less 
scabrous  on  the  keel. 
Plant  tufted;   a   dwarf  alpine  species.  5.   A.   humilis. 

Plant  with  rhizomes  or  stolons;  tall  species  of  lower  altitudes. 

Panicles  spreading;  culms  erect  or  somewhat  decumbent  at   base,   with  rhizomes   but  with  no 
conspicuous  stolons.  6.  A.   pahtstris. 

Panicles    narrow,    contracted;    culms    long-decumbent    or    producing    from    base    conspicuous 
stolons.  7.   A.    maritima. 

Palea  wanting,  or  a  small  nerveless  scale. 

Lemma  provided  with  a  slender  awn  about  5  mm.   long;  a  delicate  annual.        S.  A.   c.vigua. 
Lemma  awnless  or  short-awned;   perennials. 

Plants  spreading  by   rhizomes   (see  also  A.   lepida). 

Tuft  of  hairs  at  base  of  lemma  1-2  mm.  long.  9.   A.   hallii. 
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10.  A.   paUcns. 

11.  A.   dicgoensis. 


Tuft  of  hairs  minute  or   wanting. 
Panicle  spikelike. 
Panicle   open. 
Plants  tufted,   not  producing  rhizomes   or   only   short  ones. 

Panicle  narrow,   usually   a   part   of  the  lower  branches   spikelet-bearing  from   the  base. 
Panicle  strict,   the  branches  short  and  appressed;   plant   low   and   cespitose. 

12.  A.    brcviciilmis. 

Panicle   narrow   or  somewhat  open,  not  strict. 

Panicle  short,   2-4  cm.   long;  a  dwarf  plant  of  high  altitudes;   lemma  awnless. 

13.  A.    rossae. 

Panicle  usually  elongate;  a  usually  taller  plant  of  low  or  intermediate  altitudes;  lemma 
owned   or  awnless.  14.  A.    e.varata. 

Panicle  open,   sometimes  diffusely  spreading;  usually  no  short  branches  in  the  lower  whorls 

of  branches.  i  -      ^     i         ;;•• 

Awn  attached  near  base  of  lemma;  panicle  diffuse.  Is.   A.   hoivelni. 

Awn,   if  present,  attached  at  or  above  the  middle   of  the  lemma. 

Panicle   very   diffuse,   the   branches   capillary,    spikelet-bearing  toward   the  tips. 


Panicle   open   but  not   diffuse. 
Lemma  awned. 

Lemma  awnless. 

Plants   producing  short   rhizomes;    leaves   mostly   basal. 
Plants   not   producing  rhizomes. 

Plants    delicate,    10-30   cm.    tall. 

Plants  slender,  usually  over  40  cm.  tall. 


16.  A.  hicmalis. 

17.  A.  longUigula. 

18.  A.  let' id  a. 

19.  A.  idahooisis. 

20.  A.  orcgonensis. 


1.  Agrostis  retrofracta  W'ilkl. 
Hairy-rtowered  Bent-grass.     Fig.  328. 

Agrostis   retrofracta   Willd.    Enum.   PI.    1:   94.      1809. 
Agrostis  forstcri  Roem.    &   Schult.    Syst.    Veg.    2:   359.      1817. 
Calamagrostis  forsteri  Steud.  Nom.   Bot.  ed.  2.    1:   250.     1840. 
Calamagrostis    retrofracta   Link;    Steud.    Nom.    Bot.    ed.    2.    1: 
251.      1840. 

Perennial ;  culms  tufted,  erect  or  decumbent  at 
base,  20-60  cm.  tall ;  sheaths  smooth ;  ligule  of 
culm  leaves  3-5  mm.  long;  blades  flat,  scabrous,  1-2 
mm.  wide;  panicle  diffuse,  15-30  cm.  long,  the 
branches  in  distant  whorls,  capillary,  reflexed  at 
maturit}',  divided  above  the  middle ;  glumes  acumi- 
nate, 3  mm.  long;  lemma  shorter  than  the  glurnes, 
thin,  pubescent,  short-bearded  on  the  callus,  bearing 
about  the  middle  of  the  back  a  slender  geniculate 
and  twisted  awn  exserted  about  the  length  of  the 
glumes  ;  palea  narrow,  nearly  as  long  as  the  lemma ; 
rudiment  slender,  pilose,  as  long  as  the  lemma. 

Introduced  15  miles  south  of  Stockton,  California  (Ball). 
A   common   Australasian    species.     Type   locality:   Australia. 


2.  Agrostis  aequivalvis  Trin. 
Northern  Bent-grass.     Fig.  329. 

Agrostis  canina  aequivalvis  Trin.  in  Bong.  Mem.  Acad.  S.t.  Petersb. 
VL  Math.   Phys.   Nat.  2:    171.      1832. 

Agrostis   aequivalvis  Trin.   Mem.   Acad.   St.    Petersb.    VI.    Sci.    Nat. 
4':   362.      1841. 

Deyeuxia  aequivalvis  Benth.   Journ.   Linn.   Soc.    Bot.    19:   91.      1881. 

Culms  tufted,  slender,  smooth,  30-60  cm.  tall ;  ligule 
2  mm.  long ;  blades  narrow,  upright,  those  of  the  culm  1  or 
2,  appressed,  4—6  cm.  long.  1  mm.  wide,  somewhat  scabrous ; 
panicle  open,  5-15  cm.  long,  the  branches  slender,  soinewhat 
scabrous ;  spikelets  about  3  mm.  long,  usually  purplish ; 
glumes  equal,  sharp-pointed,  minutely  scabrous  below  the 
tip  of  the  keel ;  lemma  obtuse,  about  as  long  as  the  glumes ; 
palea  nearly  as  long  as  the  glumes ;  rudiment  minutely  pu- 
bescent, one-fifth  to  one-half  the  length  of  the  spikelet. 

Wet  meadows  and  moist  places  in  the  Hudsonian  Zone;  Alaska 
to  Oregon,  rare  within   our  limits.     July.     Type  locality:   Sitka. 


150 


POACEAE 


3.  Agrostis   thurberiana  Hitchc. 


Thurber's  Bent-grass. 


Fig.  330. 


Agrostis  thurberiana  Hitchc.   U.   S.   Dept.   Agr.   Bur.   PI.   Ind. 
Bull.   68:   23.  pi.  L  f.  1.      1905. 

Culms  slender,  in  small  tufts,  erect,  20-40  cm.  tall ; 
panicle  rather  narrow,  lax,  more  or  less  drooping, 
5-7  cm.  long ;  leaves  somewhat  crowded  at  base,  the 
blades  about  2  mm.  wide ;  spikelets  green  or  pale, 
rarely  purple,  2  mm.  long ;  lemma  nearly  as  long  as 
glumes,  the  palea  about  two-thirds  as  long ;  rachilla 
prolonged  behind  the  palea  as  a  minutely  hairy 
pedicel,  .3  mm.  long. 

Bogs  and  moist  places  in  the  Hudsonian  Zone;  British 
Columbia  to  Montana,  and  south  to  Sequoia  National  Park. 
July-Aug.     Type   locality:    Skamania    County,    Washington. 


4.  Agrostis  verticillata  \  ill. 


Water  Bent-grass. 


Fig. 


331. 


62.      17S3,   in   part,   but   not 
PI.   Dauph.   16.      1779. 


Agrostis  stolonifera   L.    Sp.   PI. 

as   to  the   Swedish   plant. 
Agrostis  verticillata  Vill.   Prosp. 

Culms  usually  decumbent  at  base,  sometimes 
with  long  creeping  and  rooting  stolons ;  panicle 
contracted,  lobed  or  verticillate,  especially  at  base. 
3-10  cm.  long,  light  green  or  rarely  purplish,  the 
branches  spikelet-bearing  from  the  base ;  glumes 
equal,  obtuse,  scabrous  on  back  and  keel,  2  mm. 
long;  lemma  1  mm.  long,  awnless,  truncate  and 
toothed  at  apex ;  palea  nearly  as  long  as  the  lemma. 
Resembles  in  habit  Polypogon  lutosus,  which  differs 
in  having  awned  glumes  and  lemma. 

Moist  ground,  especially  along  irrigation  ditches,  in  the 
Sonoran  Zone;  Central  California  to  Te.xas  and  Mexico; 
also  at  Linnton,  Oregon  (Nelson) ;  introduced  from  Europe. 
May-June.     Type  locality,   European. 


5.  Agrostis  hiimilis  Vasey. 
Mountain  Bent-grass.     Fig.  332. 

Agrostis  humilis  Vasey,  Bull.   Torrey  Club   10:   21.      1883. 

Culms  slender,  tufted,  erect,  5-30  cm.  tall ;  leaves  mostly 
basal,  the  blades  flat,  thin,  2-10  cm.  long,  as  much  as  2 
mm.  wide;  panicle  2-8  cm.  long,  rather  open  or  in  dwarf 
plants  narrow;  spikelets  usually  purple.  1.5-2  mm.  long; 
glumes  equal,  rather  broad,  abruptly  pointed,  smooth  or 
slightly  scabrous  on  the  upper  part  of  the  keel;  lemma 
awnless,  nearly  as  long  as  the  glumes  ;  palea  usually  about 
two-thirds  as  long  as  the  lemma. 

Wet  places  in  mountain  meadows  in  the  Alpine  Zone;  British 
Columbia  to  Oregon  and  Colorado.  July-Aug.  Type  locality: 
Mount  Adams. 


GRASS  FAMILY 


151 


6.  Agrostis  palustris  Huds. 


Redtop. 


Fig. 


333. 


Agrostis  palustris  Huds.   Fl.   Angl.   27.      1762. 
Agrostis  alba  of  authors.     A.  alba  L.   is  doubtful. 

Culms  erect  or  somewhat  decumbent  at 
base,  30-100  cm.  tall ;  ligule  mostly  2-5  mm. 
long,  scabrous ;  panicle  loose  but  not  diffuse , 
5-30  cm.  long,  the  lower  branches  in  whorls; 
glumes  acute,  2-3  mm.  long,  scabrous  on  keel 
but  not  on  back ;  lemma  a  little  shorter  than 
the  glumes,  obtuse,  rarely  awned  on  back ; 
palea  half  to  two-thirds  as  long  as  lemma. 

Cultivated  as  a  meadow  grass  and  frequently 
escaped  along  roadsides  and  in  waste  places,  at  low 
and  intermediate  altitudes  throughout  the  United 
States;  apparently  not  native  in  America.  July- 
Aug.     Type   locality:   England. 


7.  Agrostis  maritima  Lam. 


Maritime  Bent-grass. 


Fig.  334. 


Agrostis   maritima   Lam.    Encycl.    1:   61.      1783. 

Agrostis   alba   maritima  Meyer,    Chloris   Hanov.    656.      1836. 

Agrostis   dcprcssa  Vasey,    Bull.   Torrey   Club   13:   54.      1886. 

Agrostis   exarata   stolonifera   Vasey,    Bull.   Torrev   Club    13: 
54.      1886. 

Differs  from  Agrostis  palustris  chiefly  in  habit; 
culms  decumbent  at  base,  often  extensively  creep- 
ing, rooting  at  the  nodes,  and  with  short  spread- 
ing blades ;  flowering  culms  ascending,  the  blades 
longer;  panicles  narrow,  the  short  branches 
ascending. 

Along  the  coast  of  Eurojie  and  North  America;  Pacific 
Coast  from  British  Columbia  south  to  Sonoma  County,  Cali- 
fornia. Upon  the  moist  sand  dunes  the  stolons  are  con- 
spicuous.     July-Aug.      Type    locality,    European. 


8.  Agrostis  exigua  Thurb. 
Sierra  Bent-grass.    Fig.  335. 


Agrostis  exigua  Thurb.  in   S.   Wats.    Bot.   Calif.  2:   275. 


1880. 


Annual ;  culms  delicate,  3-10  cm.  tall,  branching  from  the 
base ;  blades  5-20  mm.  long,  sub-involute,  scabrous ;  panicle 
half  the  length  of  plant,  finally  open  ;  glumes  1.5  mm.  long, 
scaberulous  ;  lemma  equaling  the  glumes,  scaberulous  toward 
the  summit,  bearing  below  the  tip  a  delicate  bent  awn  4  times 
as  long ;  palea  wanting. 

Only   known   from   two   collections:     "Foothills   of   the    Sierras"    (Bo- 
lander)  (the  type),  and  Humboldt  Mountain.  Kapa  County  (Tracy).      May. 
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9.  Agrostis  hallii  \  asey. 
Hall's  Bent-grass.     Fig.  336. 

Agrostis  hallii  Vasey,   Contr.   U.   S.    Nat.  Herb.   3:   74.      1892. 
Aai'ostis   daz-vi  Scribn.    U.    S.    Dept.    Agr.    Div.    Agrost.    Circ. 
'  30:   3.      1901. 

Agrostis  occidentalis   Scribn.   &  Merr.    Bull.   Torrey   Club   29: 
466.      1902. 

Culms  erect,  stout,  60-90  cm.  tall,  bearing 
rhizomes ;  ligule  usually  conspicuous ;  panicle  10- 
12  cm.  long,  narrow,  open ;  glumes  about  4  mm. 
long ;  lemma  awnless,  3  mm.  long,  with  a  tuft  of 
hairs   at  base  about   half   as   long;   palea  wanting. 

Mostly  in  woods  near  the  coast  from  Oregon  to  Santa 
Barbara.     June-July.     Type   locality:   Oregon. 

Agrostis  hallii  pringlei  (Scribn.)  Hitchc.  U.  S.  Dept.  Agr. 
Bur.  PI.  Ind.  Bull.  68:  33.  pi.  12.  1905.  (Agrostis  pringlei 
Scribn.  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  7:  156.  /.  1S8. 
1897).  Differs  from  A.  hallii  in  the  narrower  and  more  com- 
pact panicles,  narrower  and  more  involute  blades  and  the 
more   stramineous   appearance   of  the  whole   foliage. 

Xear  the  coast,  Mendocino  County,  California,  the  type 
locality.     June-July. 


10.  Agrostis   pallens   Trin. 
Seashore  Bent-grass.    Fig.  ?)C)7 . 

Agrostis  pallens  Trin.  Mem.  Acad.   St.   Petersb.  VI.   Sci.  Nat. 

4':   328.      1841. 
Agrostis  e.varata   littoralis   Vasey,    Bull.    Torrev    Club    13:   54. 

1886. 

Culms  20-40  cm.  tall,  erect,  from  creeping- 
rhizomes  ;  panicle  contracted,  almost  spikelike,  5-10 
cm.  long;  glumes  2.5-3  mm.  long:  lemma  a  little 
shorter  than  the  glumes,  awnless,  the  hairs  at  base 
minute  ;    palea   wanting. 

Sandy  soil  near  the  coast,  Washington  to  Marin  County, 
California.  June-Aug.  Type  locality:  "Amer.  borealis 
(Hooker)." 


11.  Agrostis  diegoensis  \'asey. 
Leafy  Bent-grass.    Fig.  338. 

Agrostis  foliosa  Vasey,   Bull.   Torrey   Club   13:   55.      1886,  not 

Roam.   &  Schult.     1817. 
Agrostis   diegoensis  Vasey,    Bull.   Torrey   Club    13:   55.      1886. 
Agrostis    pallens   foliosa   Hitchc.    U.    S.    Dept.   Agr.    Bur.    PI. 

Ind.   Bull.   68:   34.  pi.  14.  f.  1.      1905. 

Differs  from  A.  pallens  in  the  taller  culms,  and 
more  open  panicles,  the  branches  rather  stiffly 
ascending ;  lemma  awnless  or  with  a  straight  or 
rarely   a   bent  awn. 

Meadows  and  open  woods,  in  the  Transition  Zone;  British 
Columbia  to  southern  California.  July-Aug.  Type  locality: 
San    Diego. 
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12.  Agrostis  breviculmis  Hitchc. 
Dwarf  Bent-grass.     Fig.  339. 

Trichodium   nanum   Presl,   Rel.    Haenk.    1:   243.      1S30. 

Agrostis   nana   Kunth,    Rev.    Gram.    1:   Suppl.    XVIII.      1830,    not 

Delarbre.     1800. 
Agrostis  brei-iculmis  Hitchc.   U.  S.  Dept.  Agr.  Bur.  PI.  Ind.   Bull. 

68:   36.  {<>■  IS.      1905. 

Culms  cespitose,  erect,  10-15  cm.  tall;  panicle  strict 
and  narrow.  2-3  cm.  long ;  glumes  3  mm.  long,  acute ; 
lemma  a  little  more  than  half  as  long  as  glumes,  awn- 
less  or  bearing  a  very  short  awn  near  the  middle  of 
the  back ;  palea  a  minute  nerveless  scale. 

Open  ground  and  clay  cliffs,  Fort  Bragg,  California;  also  in 
Peru,  the  type  locality. 


13.  Agrostis  rossae  A'asey. 
Ross's  JJent-grass.     Fig.  340. 


Xat. 


Agrostis   larians   Trin.    Mem.    Acad.    St.    Petersb.    VI.    Sci 

4':    314.      1841,  not   Thuill.    1790. 
Agrostis  rossae  Vasey,  Contr.   U.   S.   Nat.  Herb.    3:   76.     1892. 
Agrostis  variabilis   Rydb.    Mem.    N.    Y.    Bot.    Card.    1:   32.      1900. 

Culms  10-20  cm.  tall;  panicle  contracted,  2-6  cm. 
long,  the  branches  appressed ;  spikelets  green  or  purple, 
2  mm.  long;  lemma  1.5  mm.  long,  awnless;  palea 
minute.  Differs  from  A.  exarata  chiefly  in  the  size, 
possibly  an  alpine  form  of  that  species;  glumes  not 
scabrous  on  the  back  as  usual  in  A.  exarata. 

Rocky  creeks  and  mountain  slopes  of  the  Alpine  Zone;  Wash- 
ington  to   Sequoia   National   Park  and   east   to    Wyoming.     Aug.- 
L,      Sept.     Type   locality:   Yellowstone   Park. 


14.  Agrostis  exarata  Trin. 
\\'estern  Bent-grass.     Fig.  341. 

Agrostis  exarata  Trin.   Gram.   Unifl.   207.      1824. 

Vilfa  glomerata  Presl,   Rel.  Haenk.    1:   239.      1830. 

Agrostis   glomerata   Kunth,    Rev.    Gram.    1:    Suppl.    XVII.      1830. 

Agrostis   grandis   Trin.    Mem.    Acad.    St.    Petersb.    VI.    Sci.    Xat. 

4':   316.      1841. 
Agrostis  asperifolia  Trin.  Mem.  Acad.   St.   Petersb.   VI.   Sci.   Xat. 

4':   317.      1841. 
Agrostis   scoitleri   Trin.    Mem.    Acad.    St.    Petersb.    VI.    Sci.    Nat. 

4':   329.      1841. 
Agrostis  calif ornica  Trin.   Mem.   Acad.   St.   Petersb.  VI.  Sci.  Nat. 

4':   359.      1841. 
Agrostis   microphylla    Steud.    Syn.    PI.    Glum.    1:    164.      1854. 
Polvpogon    alopecuroides    Buckl.     Proc.     Acad.     Phila.     1862:   88. 

1863. 
Agrostis  albicans  Buckl.   Proc.   Acad.  Phila.      1862:   91.      1863. 
Agrostis  densiflora  Vasey,   Contr.   U.   S.  Nat.  Herb.  3 :   72.      1892. 
Agrostis   densiflora  arenaria   Vasey,   Contr.    U.    S.    Xat.   Herb.    3: 

58,  72.      1892. 
Agrostis  microphylla  major  Vasey,    Contr.    U.    S.    Nat.    Herb.    3: 

58,  72.     1892.  ' 
Agrostis  inflata   Scribn.;    Canad.   Record.    Sci.    6:    152.      1894. 
Agrostis  ampla  Hitchc.   U.   S.   Dept.   Agr.   Bur.   PI.  Ind.   Bull.  68: 

38.    pt.   20.      1905. 

Culms  20-120  cm.  tall,  smooth  or  scalirous  below  the  panicle ;  sheaths  smooth  or  somewhat 
scabrous ;  ligule  prominent ;  blades  flat.  1-8  mm.  wide ;  panicle  narrow,  somewhat  open,  or 
close  and  spikelike,  sometimes  interrupted,  1-25  cm.  long ;  glumes  acute  or  awn-pointed, 
nearly  equal.  2.5-3.5  mm.  long,  scabrous  on  the  keel  and  often  also  on  the  hack;  lemma  about 
2  mm.  long;  awnless  or  bearing  from  about  the  middle  of  the  back  a  straight  or  bent  exserted 
awn ;  palea  minute,  less  than  .5  mm. 

Moist  or  rather  dry  open  ground,  from  the  seacoast  up  to  the  Iludsonian  Zone;  Alaska  to  Mexico,  east 
to  the  Rocky  Mountains.      Tune-Aug.     Type  locality:  Alaska. 

A.  glomerata  is  a  seacoast  form  with  dense  panicles,  inflated  sheaths,  and  awned  or  awnless  lemma; 
A.  microphylla  is  a  form  with  dense,  often  interrupted  panicles  and  awned  lemma.  A.  ampla  has  a  somewhat 
onen  panicle  and  awned  lemma. 
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15.  Agrostis  howellii  Scribn. 
Howell's  Bent-grass.     Fig.  342. 

Agrostis    howellii    Scribn.    Contr.    U.    S.    Nat.    Herb.    3 :   76. 
1892. 


Culms  erect  or  decumbent  at  base,  40-60  cm.  tall ; 
blades  lax,  as  much  as  30  cm.  long,  3-5  mm.  wide; 
panicle  loose  and  spreading,  scabrous,  10-30  cm. 
long;  spikelets  pale,  clustered  toward  the  ends  of 
the  branches ;  glumes  unequal,  acuminate,  rather 
narrow  and  firm  in  texture,  somewhat  scabrous  on 
the  keel,  the  first  3  mm.  long,  the  second  a  little 
shorter  lemma  acute,  2.5  mm.  long,  bearing  from 
near  the  base  an  exserted  bent  awn  about  6  mm. 
long;  palea  none. 


Only    known    from    Oregon     (Hood    River,    Bridal    Veil). 
Tulv. 


16.  Agrostis  hiemalis  (Walt.)  B.  S.  P. 
Rough  Hair-grass,  Tickle-grass.     Fig.  343. 

Cornucopiae  hyemalis  Walt.   Fl.    Carol.   73.      1788. 

Agrostis  scahra   Willd.    Sp.   PI.    1:   370.      1797. 

Agrostis  scabrinscula   Buckl.   Proc.   Acad.   Phila.    1862:   90.      1863. 

Agrostis   hyemalis   B.    S.    P.    Prel.    Cat.    N.    Y.   68.      1888. 

Culms  slender,  tufted  or  scattered,  20-80  cm.  tall,  but 
usually  delicate;  leaves  usually  mostly  basal,  the  blades 
narrow  or  almost  setaceous;  panicle  very  diffuse  and 
open,  as  much  as  30  cm.  long,  the  branches  scabrous,  long 
and  capillary,  bearing  spikelets  near  the  extremities ; 
glumes  1.5-2  mm.  long,  .acute  or  acuminate;  lemma  two- 
thirds  to  three-fourths  as  long  as  glumes,  awnless  or  rarely 
awned,  palea  wanting. 

Meadows  and  moist  places  in  the  Transition  and  Canadian  Zones; 
Washington  to  California  and  nearly  throughout  North  America. 
July-Sept.     Type  locality:    South  Carolina. 

Agrostis  hiemalis  geminata  (Trin.)  Hi.tchc.  U.  S.  Dept.  Agr. 
Bur.  PI.  Ind.  Bull.  68:  44.  pi.  28.  f.  1.  1905.  {Agrostis  geminata 
Tnn.  Gram.  Unifl.  207.  1824.)  Differs  from  A.  hiemalis  in  having 
a  smaller,  less  diffuse  panicle,  with  divaricate  branches;  culms 
usually   less  than    30   cm.    high;    lemma   awnless   within    our    range. 

Alpine   Zone;    Alaska    to    California.     Type    locality:  Alaska. 


17.  Agrostis  longiligula  Hitchc. 


Pacific  Bent-grass. 


Fig.  344. 


Agrostis    longiligula    Hitchc.    U.    S.    Dept.    Agr,    Bur.    PI.    Ind. 
Bull.    68:   54.      1905. 


Culms  erect,  about  60  cm.  tall;  ligule  5-6  mm.  long; 
blades  10-15  cm.  long,  3-4  mm.  wide,  scabrous; 
panicle  narrow,  but  loosely  flowered,  bronze-purple, 
10-15  cm.  long,  the  branches  very  scabrous;  glumes 
4  mm.  long;  lemma  2.5  mm.  long,  bearing  at  the 
middle   a  bent   exserted   awn ;   palea  minute. 


Bogs  and  marshes  near  the  coast,  Alaska  to  Mendocino 
County,  California.  Tuly-Sept.  Type  locality:  Fort  Bragg, 
California. 
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18.  Agrostis  lepida  Hitchc. 
Sequoia  Bent-grass.     Fig.  345. 

Agrostis  lepida  Hitchc.   in  Jepson,   Fl.    Calif.    1:    121.      1912. 

Culms  tufted,  30-40  cm.  tall,  erect,  producing 
numerous  short  rhizomes ;  ligule  long,  especially  on 
the  innovations,  these  as  much  as  4  mm.  long,  narrow, 
pointed;  blades  mostly  basal,  firm,  erect,  flat  or 
folded,  the  upper  culm  leaf  below  the  middle  of  the 
culm,  the  blade  short,  3  cm.  long  or  less ;  panicle 
purple,  erect,  10-15  cm.  long,  the  branches  in  verti- 
cils stiff  and  straight,  becoming  divaricately  spread- 
ing, the  lowermost  2-5  cm.  long,  spikelet-bearing 
from  about  the  middle,  some  short  branches  inter- 
mixed; glumes  3  mm.  long,  smooth  or  nearly  so; 
lemma  2  mm.  long,  awnless ;  palea  wanting  or  a 
minute   nerveless   scale. 

Meadows  and  open  woods  Sequoia  National  Park,  at 
about  10,000  feet  altitude.  Aug.-Sept.  T^pe  locality:  Siberian 
Pass. 


19.  Agrostis  idahoensis  Nash. 
Idaho  Bent-grass.     Fig.  346. 

Agrostis    tciutis    Vasey,    Bull.    Torrey    Club     10:   21.      1883,     not 
Sibth.      1794. 

Agrostis  idahoensis  Nash,   Bull.    Torrey   Club   24:   42.      1897. 

Agrostis  temticulmis   Nash   in   Rydb.   Mem.    N.   Y.    Bot.    Card.    1: 

32.      1900. 
Agrostis    tenuiculmis    erecta    Nash    in    Rydb.    ]\Ieni.    N.    V.    Bot. 

Card.   1:   32.      1900. 

Culins  slender,  10-30  cm.  tall;  panicle  loosely 
spreading,  5-10  cm.  long,  the  branches  capillary, 
minutely  scabrous;  spikelets  1.5  mm.  long;  lemma  1 
mm.  long,  awnless;  palea  minute.  Differs  from  A. 
Jiiciimlis  in  the  narrow  panicle  with  shorter  branches. 

Mountain  meadows,  Hudsonian  and  Canadian  Zones;  Wash- 
ington to  southern  California,  east  to  Colorado.  July-Sept. 
Type   locality:   Idaho. 


20.  Agrostis  oregonensis  \'asey. 
Oregon  Bent-grass.     Fig.  347. 

Agrostis  oregonensis  Vasey,   Bull.   Torrey  Club  13:   55.     1886. 
Agrostis  attcnuata   Vasey,    Bot.   Gaz.    11:   337.      1886. 
Agrostis  hallii  calif ornica  Vasey,  Contr.   U.   S.   Nat.   Herb.  3: 
74.      1892. 

Culms  60-90  cm.  tall ;  panicle  oblong,  10-30  cm. 
long,  open,  the  branches  verticillate,  rather  stiff  and 
ascending,  the  lower  whorls  numerous,  the  longer 
5-10  cm.  long,  branching  above  the  middle;  glumes 
2.5-3  mm.  long;  lemma  1.5  mm.  long,  awnless;  palea 
about  .5  mm.  long. 

Marshes,  bogs,  and  wet  meadows,  Transition  Zone;  British 
Columbia  to  California.  July-Aug.  Type  locality:  Oregon. 
This  species  has  been  incorrectly  referred  to  A.  shicdcana 
Trin. 

Agrostis  spica-venti  L.  (Apcra  spica-i-cnti  Beauv.),  an 
annual  with  many-flowered  panicle,  the  lemma  with  a  long 
slender  subterminal  awn,  and  the  rachilla  prolonged,  has  been 
found  on  ballast  at  Portland. 
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29.    GASTRIDIUM  Beauv.  Ess.  Agrost.  21.  pi  6.  f.  6.    1812. 

Spikelets  1-flowered,  the  rachilla  disarticulating  above  the  glumes,  prolonged  behind  the 
palea  as  a  minute  bristle;  glumes  unequal,  somewhat  enlarged  or  swollen  at  the  base;  lemma 
much  shorter  than  the  glumes,  hyaline,  broad,  truncate,  awned  or  awnless  ;  palea  about  as 
long  as  the  lemma.  Annual  grasses  with  flat  blades  and  pale  shining  spikelike  panicles. 
[Greek,  belly,  referring  to  the  saccate  glumes.] 

Species  2,  in  the  ^Mediterranean  region,  one  introduced  into  the  United  States.  Type  species,  ]\Iilinm 
lendigernm   L. 


1.  Gastridium  ventricosum   (Gouan) 
Schinz  &  Thell. 


Nit-grass. 


Fig.  348. 


Agrostis  ventricosa  Gouan,  Hort.   Monsp.   39.  p!.  1.  f.  2.      1762. 

Milium   lendigerum   L.    Sp.    PI.    ed.    2.   91.      1762. 

Gastridium   australe   Beauv.    Ess.   Agrost.    21,    164.     1812. 

Gastridium  lendigerum  Desv.  Obs.  Angers.  48.     1918. 

Gastridium  ventricosum  Schinz   &  Thell.   Mitt.   Bot.   Mus.  Uniy 
Zurich  58:   59.      1913. 

Culms  about  30  cm.  tall,  smooth  ;  panicle  5-8  cm. 
long,  dense  and  spikelike ;  glumes  3  mm.  long,  grad- 
ually narrowed  into  an  awn-point ;  lemma  much 
shorter  than  the  glumes,  globular,  pubescent,  the  awn 
5  mm.  long,  geniculate. 

Open  ground  and  waste  places.  Transition  Zone;  mostly  in 
the  Coast  Ranges,  at  moderate  altitudes.  Oregon  to  California 
and  Texas;  introduced  from  Europe.  May-July.  Type  lo- 
cality,  European. 


30.    CALAMAGROSTIS  Adans.  Fam.  PI.  2:  31.  530.    1763. 

Spikelets  1 -flowered,  tlie  rachilla  disarticulating  above  the  glumes,  usually  prolonged 
behind  the  palea  as  a  short  usually  hairy  bristle ;  glumes  about  equal,  acute  or  acuminate ; 
lemma  shorter  than  the  glumes,  usually  more  delicate  than  these,  glabrous  in  our  native 
species,  surrounded  at  base  with  a  tuft  of  hairs,  these  usually  copious,  often  as  long  as  the 
lemma,  awned  from  the  back,  usually  below  the  middle,  the  awn  delicate  and  straight,  or 
stouter  and  exserted,  bent  and  soinctimes  twisted  ;  palea  shorter  than  the  lemma.  Perennial, 
usually  moderately  tall  or  robust  grasses  with  small  spikelets  in  open  or  usually  narrow 
sometimes  spikelike  panicles.    [Greek,  reed-agrostis.] 

Species  about  100  in  the  cool  and  temperate  regions  of  both  hemispheres.  Type  species,  Ariindo  calama- 
grostis  L. 

Awn  longer  than  the  glumes,  geniculate. 

Panicle  open,  the  branches  spreading,   naked  below. 

Blades  scattered,   broad,  flat;   plant  mostly  over   1   meter  tall. 

Blades  mostly   basal,   narrow,   mostly  not   over   2   mm.   wide,   often   involute. 

Awn    about    1    cm.    long,    much   longer    than    the    glumes;    blades    nearly    or    quite    as    long    as    the 

flowering  culms.  2.   C.   howellii. 

Awn  only  a  little  e.xceeding  the  glumes;  blades  much  shorter  than  the  culms,  capillary. 

3.   C.   breweri. 
Panicle  compact,  the  branches  appressed,  floriferous   from   the  base. 
'   Blades  scattered,  broad,  flat,  6-10  mm.   wide.  4.   C.   tweedyi. 

Blades   mostly  basal,   firm,   narrow,   becoming   involute. 

Glumes  about  1   cm.  long,  gradually  long-acuminate;  awn  about   1   cm.  long  above  the   bend. 

5.   C.   foliosa. 
Glumes  about  5  mm.  long,  abruptly  acute  or  acuminate;  awn  usually  less  than  5  mm.  above  the  bend. 
Marcescent   lower   sheaths   prominent,    extending   up   the   culm    for   several    centimeters;    panicle 
compact.  6.    C".   purpurascens. 

Marcescent   sheaths   inconspicuous;   panicle   rather   loose,   interrupted   below. 

7.   C.   7'aseyi. 
Awn  included  or  scarcely  longer  than  the  glumes,  straight  or   geniculate. 

Awn   geniculate,  protruding  sidewise  from   the   glumes;  callus   hairs  sparse,   shorter   than   the  lemma. 
Sheaths  glabrous  on  the  collar. 

Panicle  loose,   the  branches  spreading  or  ascending;  plants  tall,   in  large  bunches;  blades  as   much 


1.   C.   bolanderi. 


as  1   cm.  wide. 
Panicle   compact. 

Culms  stout,  mostly  over  1   meter  tall. 
Culms  slender,  mostly  less  than  1   meter  tall. 
Sheaths  pubescent  on  the  collar. 
Awn  straight,  included;  callus  hairs  usually  not  much  shorter  than  the  glumes. 
Panicle  rather  loose  and  open. 

Callus  hairs  about  half  as  long  as  the  lemma. 
Callus  hairs  about  as  long  as  the  lemma. 
Spikelets  about  2  mm.  long. 
Spikelets  3-5  mm.  long. 
Panicle  contracted  or  spikelike. 

Blades  short,   as  much  as   5   mm.   wide,   nearly   smooth. 
Blades  elongate,  firm  and  rather  rigid,  scabrous. 


8.  C.  niitkaensis. 

9.  C.  densa. 

10.  C.  koelerioides. 

11.  C.  rubescens. 


12.  C.   calif omica. 

13.  C.   macouniana. 

14.  C.   canadensis. 

15.  C.   crassighDtiis. 

16.  C.  inexpansa. 
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1.  Calamagrostis  bolanderi  Thurb. 
pjolander's  Reed-grass. 


Fig.  349. 


Calamagrostis   bolanderi  Thuib.    in   S.    Wats.    Bot.    Calif.    2: 

280.      1880. 
Deyenxia  bolanderi  Vasey,    Grasses  U.    S.   28.      1883. 

Culms  1-1.5  meters  tall;  sheaths  scabrous;  blades 
flat,  scattered,  nearly  smooth ;  panicle  open,  10-20 
cm.  long,  the  branches  verticillate,  spreading,  naked 
below,  the  longer  5-10  cm.  long;  glumes  3-4  mm. 
long,  purple,  scabrous,  acute ;  lemma  very  scabrous, 
about  as  long  as  glumes,  the  awn  from  near  the 
base,  geniculate,  exserted,  about  2  mm.  long  above 
the  bend ;  rudiment  pilose.  2  mm.  long. 

Bogs  and  moist  ground,  prairie  or  open  woods,  near  the 
coast,  Mendocino  and  Humboldt  Counties,  California.  July- 
Aug.     Type   locality:    Noyo    River. 


2.  Calamagrostis  howellii  Vasey. 
Howell's  Reed-grass.     Fig.  350. 

Calamagrostis   hoivellii   Vasey,    Bot.    Gaz.    6:   271.      1881. 

Culms  cespitose,  rather  slender,  30-60  cm.  tall ; 
sheaths  smooth  or  slightly  scabrous  ;  ligule  2-8  mm. 
long ;  blades  slender,  scabrous  on  the  upper  sur- 
face, flat  or  soon  involute,  especially  toward  the 
tip,  about  as  long  as  the  culms,  the  2  cauline 
shorter,  about  1  min.  wide;  panicle  pyramidal,  5-15 
cm.  long,  rather  open,  the  lower  branches  in  whorls, 
ascending,  naked  below.  3-5  cm.  long ;  spikelets 
pale  or  tinged  with  purple ;  glumes  acuminate,  7-8 
mm.  long;  lemma  acuminate,  a  little  shorter  than 
the  glumes,  the  callus  hairs  about  3  mm.  long,  the 
awn  attached  about  2  mm.  above  the  base,  genic- 
ulate, the  exserted  portion  about  7  mm.  long. 

On  perpendicular  cliffs  of  the  Columbia  Gap.  Tune- 
July.     Type   locality:   "Oregon." 


3.  Calamagrostis  breweri  Thurb. 
Brewer's  Reed-grass.     Fig.  351. 

Calamagrostis   breweri  Thurb.    in    S.    Wats.    Bot.    Calif.   2:   280. 

1880. 
Deyeuxia   breweri  Vasey,   Grasses  U.    S.    28.      1883. 
Calamagrostis   lemmoni  Kearn.    U.    S.    Dept.    Agr.    Div.   Agrost. 

Bull.    11:    16.      1898. 

Culms  slender,  erect,  cespitose,  15-30  cm.  tall ; 
leaves  mostly  basal,  usually  involute-filiform;  panicle 
ovate,  open,  purple,  3-8  cm.  long,  the  lower  branches 
slender,  spreading,  few-flowered,  1-2  cm.  long; 
glumes  3-4  mm.  long,  1-nerved.  smooth,  acute ;  lemma 
nearly  as  long  as  glumes,  cuspidate-toothed,  the  awn 
borne  near  the  base,  geniculate,  exserted,  twisted  be- 
low, about  2  mm.  long  above  the  bend  ;  rudiment  long- 
pilose,  2  mm.  long. 

]Mountain  nicadows  in  the  Hudsonian  Zone  of  the  high 
Sierra  Nevada,  California.  Aug. -Sept.  Type  locality:  Carson 
Pass. 
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4.  Calamagrostis  tweedyi  Scribn. 
Tweedy's  Reed-grass.    Fig.  352. 

Deyeuxia   tweedyi  Scribn.   Bull.  Torrey   Club  10:   64.      18S3. 
Calamagrostis   trvcedyi    Scribn.    Contr.    U.    S.    Nat.    Herb.    3:   83. 
1892. 

Culms  1-1.5  meters  tall,  smooth,  bearing  short 
rhizomes ;  sheaths  smooth,  the  lower  becoming  fibrose ; 
blades  flat,  somewhat  scabrous,  the  cauline  5-15  cm. 
long,  as  much  as  1  cm.  wide,  those  of  the  innovations 
narrower  and  longer ;  panicle  oblong,  rather  compact, 
or  interrupted  below,  about  10  cm.  long;  glumes  ab- 
ruptly acuminate,  purplish  tinged,  about  7  mm.  long; 
lemma  about  as  long  as  the  glumes,  the  awn  exserted 
about  5  mm.,  the  callus  hairs  scant,  scarcely  1  mm. 
long ;  rudiment  pilose,  3  mm.  long. 

Only    known    from    the    Cascade    Mountains,    Washington,    the 

tyi)e  locality. 


\-.li\ 


5.  Calamagrostis  foliosa  Kearn. 
Leafy  Reed-grass.     Fig.  353. 

Calamagrostis  svlvatica  longifolia  Vasey,  Contr.  U.   S.  Nat.  Herb. 

3:   83.      1892. 
Calamagrostis  foliosa  Kearn.  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull. 

11:  17.     1898. 

Culms  cespitose.  erect,  30-60  cm.  tall ;  leaves  mostly 
basal,  numerous,  the  blades  involute,  firm,  smooth, 
nearly  as  long  as  culm ;  panicle  dense,  spikelike,  5-8 
cm.  long ;  glumes  about  1  cm.  long,  acuminate ;  lemma 
5-7  mm.  long,  acuminate,  4-nerved,  the  nerves  ending 
in  setaceous  teeth ;  awn  from  near  base,  geniculate, 
about  8  mm.  long  above  the  bend;  rudiment  pilose, 
nearly  as  long  as  lemma ;  callus  hairs  numerous,  3  mm. 
long. 

Humboldt  and  Mendocino  Counties,  California.  August. 
Type   locality:   Humboldt   County. 


6.  Calamagrostis  purpurascens  R.  Br. 
Purple  Reed-grass.     Fig.  354. 

Calamagrostis    purpurascens    R.     Br.    in     Richards.     Hot.     App. 
Frankl.  Journ.  731.      1823. 

Calamagrostis  svlvatica  purpiirascens  Vasey,   Contr.   U.  S.   Nat. 
Herb.   3:   83."     1892. 

Culms  cespitose,  erect,  40-60  cm.  tall ;  sheaths 
scabrous ;  blades  flat  or  more  or  less  involute,  scabrous ; 
panicle  dense,  spikelike,  5-12  cm.  tall,  pale  or  some- 
times purple ;  glumes  6-8  mm.  long,  scabrous  ;  lemma 
nearly  as  long  as  glumes,  4-nerved,  4-awned  at  apex, 
the  dorsal  awn  from  near  base,  finally  geniculate, 
exserted  about  2  mm. 

Rocks  and  cliflfs,  Arctic  regions  to  California  and  Colorado, 
Hudsonian  and  Canadian  Zones.  August.  Type  locality: 
British   America. 
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7.  Calamagrostis  vaseyi  Beal. 
\'asey's  Reed-grass.     355. 

Calamagrostis    zaseyi   Beal,    Grasses    N.    Am.    2:   344.      1896. 

Culms  cespitose,  smooth,  30-40  cm.  tall ;  sheaths 
smooth  or  slightly  scabrous;  ligule  2-3  mm.  long;  blades 
flat,  becoming  involute  at  the  slender  point,  scabrous 
on  the  upper  surface,  1.5-2  mm.  wide,  5-10  cm.  long  or 
the  uppermost  shorter;  panicle  narrow,  long-exserted, 
spikelike  or  somewhat  interrupted,  5-10  cm.  long, 
purplish  ;  glumes  equal,  acuminate,  6  mm.  long ;  lemma 
about  5  mm.  long,  the  awn  attached  near  the  base, 
bent,  exserted  about  5  mm.,  the  callus  hairs  nearly  half 
as  long  as  the  lemma ;  rudiment  about  2  mm.  long, 
long-villous. 

Dry  rocks,  Arctic  Zone;  Washington  and  Oregon.  July- 
Aug.     Cascade  Mountains   of  Washington. 


8.  Calamagrostis  nutkaensis  (Presl)  Steud. 
Pacific  Reed-grass.     Fig.  356. 

Deyeuxia  nutkaensis  Presl,   Rel.  Haenk.    1:   250.      1830. 
Calamagrostis  aleutica  Trin.  in  Bong.   Mem.  Acad.   St.   Petersb. 

VI.   Math.    Phys.   Nat.   2:    171.      1832. 
Calamagrostis  nutkaensis  Steud.   Syn.    PI.   Glum.   1:    190.      1854. 
Deyeuxia  aleutica  Munro;  Hook.  f.  Trans.   Linn.   Soc.   Bot.   23: 

"345.      1862. 
Calamagrostis    albicans    Buck!.     Proc.     Acad.     Phila.     1862:   92. 

1863. 
Calamagrostis  pallida  Nutt. ;   A.   Grav,   Proc.   Acad.   Phila.    1862: 

334.      1863. 
Deyeuxia  breziaristata  Vasey,  Bull.   Torrey  Club   15:  48.      1888. 

Culms  stout,  1-1.5  meters  tall;  blades  flat,  becoming 
involute,  elongate,  gradually  narrowed  into  a  long 
point;  panicle  narrow,  rather  loose,  15-30  cm.  long, 
the  branches  rather  stiffly  ascending;  glumes  5-6  mm. 
long,  acuminate ;  lemma  4  mm.  long,  indistinctly 
nerved,  the  callus  hairs  half  as  long ;  awn  rather 
stout,  attached  below  the  middle,  slightly  geniculate, 
extending  to  summit  of  lemma. 

Along  the  coast  in  moist  soil  or  wet  wooded  hills,  from 
Alaska  to  central  California.  July-Aug.  Type  locality:  Kootka 
Sound. 


9.  Calamagrostis  densa  \^asey, 

Fig.  ZS7. 


Dense  Reed-grass. 


Calamagrostis   dcnsa    Vasey,    Bot.    Gaz.    16:    147.      1891. 

Calamagrostis   koelerioidcs   densa   Beal,    Grasses   N.    Am.    2: 
345.      1896. 
■  Calamagrostis   vilfaeformis    Kearn.    U.    S.    Dept.    Agr.    Div. 
Agrost.    Bull.    11:   20.      1898. 

Culms  rather  stout,  smooth  or  scabrous  just  be- 
low the  panicle,  mostly  over  1  meter  tall ;  sheaths 
scabrous:  ligule  3-5  mm.  long;  blades  flat,  sca- 
brous. 15-25  cm.  long,  the  uppermost  shorter,  3-8 
mm.  wide ;  panicle  spikelike,  dense,  pale,  10-15  cm. 
long ;  glumes  acuminate,  about  6  mm.  long ;  lemma 
about  4  mm.  long,  the  awn  bent,  about  as  long  as 
the  lemma,  scarcely  exserted  at  the  side,  the  callus 
hairs  scant,  about  1  mm.  long. 

Dry  hills,  among  shrubs,  mountains  east  of  San  Diego, 
California.     July.     Type  locality:  Julian. 
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10.  Calamagrostis  koelerioides  \  asey. 


Tufted  Pine-grass. 


Fig-.  358. 


Calamagrostis  koelerioides  Vasey,   Bot.   Gaz.    16:    147.      1891. 

Culms  erect,  cespitose,  rather  slender,  smooth,  or 
scabrous  just  below  the  panicle,  40-80  cm.  tall;  sheaths 
smooth ;  ligule  2-3  mm.  long,  obtuse ;  blades  fiat,  sca- 
brous on  both  surfaces,  5-15  cm.  long,  2-3  mm.  wide; 
panicle  spikelike,  mostly  purplish,  5-10  cm.  long ; 
glumes  equal,  acuminate,  about  5  mm.  long ;  lemma 
a  little  shorter  than  the  glumes,  the  awn  bent,  shorter 
than  the  glumes  but  exserted  at  one  side,  the  callus 
hairs  rather  scant,  one-fourth  to  one-third  as  long  as 
the  lemma. 

Dry  hills  and  banks,  Arid  Transition  Zone:  Oregon  to 
southern  California.  July-Aug.  Type  locality:  Julian,  Cali- 
fornia. 


11.  Calamagrostis  rubescens  Buckl. 
Pine  Gras.s.     Fig.  359. 

Calamagrostis  rubescens   Buck!.    Proc.   Acad.    Phila.    1862:    92. 

1863. 
Deyeu.via  rubescens   Vasey,    Grasses   U.    S.    28.     1883. 
De'yeuxia    cusickii   Vasey,    Bot.    Gaz.    10:   224.      1885. 
Devcuxia  suksdorfii  Scribn.    Bull.    Torrey   Club    15:    9.   pi.   76. 

"1888. 
Calamaiirostis    aleiitica    angusta    Vasey,     Contr.    U.     S.     Nat. 

Herb.   3:   80.      1892. 
Calamagrostis  cusickii  Vasey,   Contr.   U.   S.  Nat.  Herb.   3:   81. 

1892. 
Calamagrostis  suksdorfii  Scribn.   in  Vasey,   Contr.  U.    S.   Nat. 

Herb.   3:   82.      1892. 
Calamagrostis  angusta  Kearn.   U.   S.   Dept.   Agr.   Div.   Agrost. 

Bull.    11:   21.     1898. 
Calamagrostis    subflexuosa    Kearn.     U.     S.     Dept.     Agr.     Div. 

Agrost.   Bull.    11:   22.      1898. 
Calamagrostis    fasciculata    Kearn.     U.     S.     Dept.     Agr.     Div. 

Agrost.    Bull.    11:   23.  f.  1.      1898. 
Calamagrostis   suksdorfii   hixiirians   Kearn.    U.    S.    Dept.    Agr. 

Div.    Agrost.    Bull.    11:   24.      1898. 

Culms  slender,  60-100  cm.  tall,  from  creeping 
rhizomes ;  sheaths  smooth,  but  pubescent  on  the 
collar ;  blades  flat  or  somewhat  involute  ;  panicle  nar- 
row, spikelike,  pale  or  purple,  7-15  cm.  long;  glumes 
4-5  mm.  long,  narrow,  acimiinate ;  lemma  pale  and 
thin,  about  as  long  as  glumes,  smooth,  scarcely 
nerved,  the  callus  hairs  about  one-third  as  long;  awn  attached  near  base,  geniculate,  exserted 
at  side  of  glumes,  the  terminal  portion  about  1  mm.  long. 

Open   pine   woods,   prairies,   and   banks   in   the   Arid   Transition    Zone;    British    Columbia   to    central    Cali- 
fornia, and  east  to  Manitoba  and  Colorado.     July-Aug.     Type  locality:   Oregon. 


12.  Calamagrostis  californica  Kearn. 


California  Reed-grass. 


Fig.  360. 


Calamagrostis   californica   Kearn.    U.   S.    Dept.   Agr.    Div.   Agrost. 
Bull.    11:   2,7.      1898. 

Culms   about    1    meter   tall ;    blades   flat,    tirm,   rather 

rigid,  4  mm.   wide,   those  of   the   innovations   involute ; 

panicle   20   cm.    long,    narrow,    loose ;    glumes   3-4   mm. 

long,    scabrous,    acuminate ;    lemma    shorter    than    the 

glumes,  strongly  nerved ;  callus  hairs  abundant,  half  as 

long    as    the    lemma ;    awn    delicate,    straight,    attached 

below  the  middle,  extending  to  tip  of  lemma. 

A  little-known  species  resembling  C.  canadensis  but  having 
more  rigid,  firm  blades,  and  callus  hairs  only  half  as  long  as 
lemma.  The  only  specimens  known  are  those  of  the  type  collec- 
tion, from  "Sierra  Nevada  Mountains,"  Lemmon  444  in  1875. 
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13.  Calamagrostis  macouniana  Vasey. 
Macoun's  Reed-grass.     Fig.  361. 

Devcn.vta  macouniana   Vasey,    Bot.    Gaz.    10:   297.      1885. 
CaJamaqrostis    macuuniana    Vasey,    Contr.    U.    S.    Nat.    Htrb.    3: 
81.  ■  1892. 

Culms  slender,  about  1  meter  tall ;  sheaths  smooth ; 
ligule  2-3  mm.  long;  blades  slender,  flat,  narrowed  to  a 
slender  involute  point,  scabrous,  15-20  cm.  long,  or  the 
uppermost  shorter,  about  3  mm.  wide  ;  panicle  narrow, 
rather  open,  10-15  cm.  long;  glumes  broad,  abruptly 
acuminate,  2  mm.  long;  lemma  a  little  shorter  than  the 
glumes,  bifid  at  apex,  the  lobes  obtuse,  the  awn  straight 
or  a  little  bent,  extending  somewhat  beyond  the  sum- 
mit of  the  lemma,  the  callus  hairs  about  as  long  as 
the  lemma. 

Marshes  and  wet  places  in  the  Arid  Transition  Zone;  Alberta 
to  Oregon,  and  east  to  the  Rocky  Mountains.  July.  Type  lo- 
cality:  Assiniboia. 

14.  Calamagrostis  canadensis  (Michx.)  Beauv. 
Blue-joint.     Fig.  362. 

Ai-undo    canadensis   Michx.    Fl.   Bor.    Am.    1:   73.      1803. 
Calamagrostis    canadensis    Beauv.    Ess.    Agrost.    IS,    157.      1812. 
Calamagrostis    oregoiiensis    Buckl.    Proc.    Acad.    Phila.     1862:    92. 

1863.' 
Calamayrostis   coluinbiensis    Nutt.;    A.    Grav,    Proc.    Acad.    Phila. 

1862:    334.      1863. 
Calamagrostis  pallida  Vasey    &   Scribn.    Contr.   U.    S.   Nat.    Herb. 

3:    79.      1892. 
Calamagrostis    lactea    Beal,    Grasses    N.    Am.    2:   346.      1896. 
Dexeuxia   lactea   Suksdorf;    Beal,   Grasses   N.   Am.   2:   346.      1896. 
Calamagrostis    blai'da    Beal,    Grasses    N.    Am.    2:   349.      1896. 
Calamagrostis  canadensis  acuminata  Vasev,  U.  S.  Dept.  Agr.  Div. 

Agrost.    Bull.    5:   26.      1897. 
Calamagrostis   langsdorffii   lactea   Kearn.    U.    S.    Dept.    Agr.    Div. 

Agrost.   Bull.    11:   28.      1898. 
Calamagrostis   inexpansa    cuprea   Kearn.    U.    S.    Dept.    Agr.    Div. 
Agrost    Bull.    11:   37.      1898. 

Culms    60-120    cm.    tall,     from    creeping    rliizomes ; 
blades    scattered,    fiat,    rather    lax,    scabrous,    4-8    mm. 
wide  ;  panicle  narrow  but  loose,  rather  open,  especially 
at   base;    glumes    3-4   mm.    long,    smooth,    scabrous   on 
keel,    acuminate;    lemma    nearly    as    long    as    glumes, 
smooth,   narrowed   toward   summit ;    callus   hairs   abun- 
dant, about  as  long  as  the  lemma ;  awn  delicate,  straight, 
attached    just    below    the    middle    and    extending   to   or 
slightly  beyond  its  tip ;  rudiment  delicate,  sparsely  long- 
pilose. 
Marshes,  wet   places,   open   woods,   and  meadows.   Transition   to  Hudsonian  Zones;   Alaska  to  Oregon   and 
south  in  the   Sierra  Nevada   Mountains   to   Mount  Whitney,    east  to   the   Atlantic    States.     July-Sept.     Type 
locality:   Canada. 


15.  Calamagrostis   crassiglumis   Thtirb 


Thurber's  Reed-grass. 


Fig.  363. 


Calamagrostis    crassiglumis    Thurb.    in    .S.    Wats.    Bot.    Calif.    2: 

281.      1880. 
Deyeuxia   crassiglumis  Vasey,    Grasses    U.    S.    28.      1883. 

Calamagrostis    neglecta    crassiglumis    Beal,     Grasses    N.     Am.     2: 
353.      1896. 

Culms  rather  stout,  15-40  cm.  tall;  blades  fiat,  or 
somewhat  involute,  smooth,  firm,  about  4  mm.  wide ; 
panicle  narrow,  spikelike,  2-5  cm.  long ;  glumes  4  mm. 
long,  ovate,  rather  abruptly  acuminate,  purple,  sca- 
berulous,  firm  or  almost  indurate  ;  lemma  about  as  long 
as  glumes,  broad,  obtuse ;  callus  hairs  abundant,  about 
3  mm.  long ;  awn  attached  at  middle  of  back,  straight, 
about  as  long  as  lemma ;  rudiment  1  mm.  long,  the 
white  hairs  reaching  to  apex  of  lemma. 

Swampy    soil.    Transition    Zone;    Vancouver    Island    to    Wash- 
ington;   also   in   Mendocino   Countv,    California,   the   type   locality. 

July. 
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16.  Calamagrostis  inexpansa  A.  Gray. 
Narrow-spiked  Reed-grass.     Fie.  364. 


Mead 
mountain 
locality: 


ows   and   ma 
meadows   o 
New  York 


Calamagrostis    inexpansa   A.    Gray,    Gram.    &    Cyp.    1:   no.   20.      1834. 
Calamagrostis  stricta   robiista  Vasey   in   Rothr. ;   Wheeler,   Rep.   U.  S. 

Surv.    100th   Merid.    6:   285.      1878. 
Calamagrostis  hyperborea  Lange,   Fl.  Dan.    \V:   pi.   2942.   f.   1.      1880. 
Dexeuxia  neglecta  americana  Vasey;   Maconn,   Cat.    Can.    PI.   4:   206. 

"1888. 
Calamagrostis  americana  Scribn.  U.  S.  Dept.  Agr.  Div.   Agrost.  Bull. 

5:   27.      1897. 
Calamagrostis    inexpansa    barbulata    Kearn.    U.    S.    Dept.    Agr.    Div. 

Agrost.   Bull.    11:   37.      1898. 
Calamagrostis    hvperborea    stenodes    Kearn.    U.    S.    Dept.    Agr.    Div. 

Agrost.    Bull.'  11:   39.      1898. 
Calamagrostis    hyperborea    elongata    Kearn.    U.    S.    Dept.    Agr.    Div. 

Agrost.    Bull."  11:   40.      1898. 
Calamagrostis   hvperborea   americana   Kearn.    U.    S.    Dept.    Agr.    Div. 

Agrost.    Bull."   11:   41.      1898. 

Culms  often  scabrous  below  the  panicle,  50-120  cin.  tall, 
producing  stout  rhizomes ;  sheaths  smooth,  or  somewhat 
scabrous,  the  outer  basal  ones  numerous,  marcescent,  per- 
sistent ;  blades  loosely  involute,  scabrous,  2-4  mm.  wide ; 
panicle  narrow,  more  or  less  spikelike,  5-15  cm.  long; 
glumes  3  mm.  long,  scaberulous ;  lemma  as  long  as  glumes, 
scabrous,  the  callus  hairs  one-half  to  three-fourths  as  long; 
awn  attached  about  the  middle,  straight,  about  as  long  as 
glumes  ;  rudiment  .5  mm.  long,  some  of  the  hairs  reaching 
to  tip  of  lemma. 

rshes  throughout   British  America,  southward  through   Washington  and   Oregon,  and   in 
f  the   high    Sierra   Nevada   of   California   to    Sequoia   National    Park.      June-Aug.      Type 


31.    AMMOPHILA  Host,  Icon.  Gram.  Austr.  4:  24.  pi.  41.    1809. 

Spikelets  1 -flowered,  the  rachilla  disarticulating  above  the  glumes,  produced  beyond  the 
palea  as  a  short  bristle  hairy  above;  glumes  about  equal,  chartaceous ;  lemma  similar  to  the 
glumes,  a  Httle  shorter,  slightly  emarginate  and  mucronate  between  the  teeth,  the  callus 
bearing  a  tuft  of  short  hairs  ;  palea  nearly  as  long  as  the  lemma.  Coarse  erect  perennials 
with  stout  creeping  rhizomes,  long  tough  involute  blades  and  pale  dense  spikelike  panicles. 
[Greek,  sand-loving.] 

Species  3,  on  the  sandy  seacoast  of  Europe  and  northern  North  America.  Type  species,  Arundo 
arenaria   L. 


1.  Ammophila  arenaria  (L.)   Link. 
Beach  Grass.    Fig.  365. 

Arundo   arenaria  L.   Sp.   PI.   82.      1753. 
Ammophila   arenaria   Link,    Hort.    Berol.    1:    105.      1827. 
Ammophila    arundinacea    Host,    Icon.    Gram.    Austr.     4:     24. 
pi.   41.      1809. 

Culms  stout,  60-100  cm.  tall ;  blades  elongate, 
gradually  narrowed  into  an  involute  point,  the  ligule 
1.5-3  cm.  long;  panicle  10-30  cm.  long,  dense;  glumes 
as  much  as  10  mm.  long,  scabrous. 

Sands  of  the  seacoast;  introduced  on  the  Pacific  Coast, 
where  it  has  been  used  as  a  sandbinder,  at  Linnton  and 
Coos  Bay,  Oregon,  and  southward  to  San  Francisco.  June- 
Aug.     Type  locality,  European. 


32.    LAGURUS  L.  Sp.  PI.  81.    1753 ;  Gen.  PI.  ed.  5.  34.    1754. 

Spikelets  1-flowered,  the  rachilla  disarticulating  above  the  glumes,  pilose  under  the  floret, 
produced  beyond  the  palea  as  a  bristle;  glumes  equal,  thin,  1-nerved,  villous,  gradually  taper- 
ing into  a  plumose  aristiform  point ;  lemma  shorter  than  the  glumes,  thin,  glabrous,  narrowed 
above  gradually  into  2  slender  naked  awns  about  as  long  as  the  awns  of  the  glumes,  bearing 
on  the  back  above  the  middle  a  slender  exserted  somewhat  geniculate  dorsal  awn ;  palea 
narrow,  thin,  the  2  keels  ending  in  short  awns.  An  annual  grass  with  dense  ovoid  or  oblong 
woolly  heads.     [Greek,  hare-taif.] 

Species  1,  in  the  Mediterranean  region,  and  introduced  sparingly  in  California.  Tvi)e  species,  Lagurus 
ovatits  L. 
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1.  Lagurus  ovatus  L. 
Hare's  Tail.     Fig.  366. 

Lagurus    ovatus   L.    Sp.    PI.    81.      1753. 

Culms  branching  at  the  base,  10-30  cm.  tall, 
slender,  pubescent ;  sheaths  and  blades  pubescent,  the 
?heaths  somewhat  inflated,  the  blades  flat  and  lax ; 
panicle  2-3  cm.  long  and  nearlj-  as  thick,  pale  and 
downy,  bristling  with  dark  awns;  glumes  very  nar- 
row, 10  mm.  long. 


Cultivated  for  ornament  and  sparingly  escaped;  has  been 
found  at  Pacific  Grove,  San  Francisco,  and  Berkeley.  May- 
June.     Type  locality,  European. 


33.    NOTHOLCUS  Xash :  Hitchc.  in  Jepson,  Fl.  Calif.  1:  126.    1912. 

Spikelets  2-flowered,  the  pedicel  disarticulating  below  the  glumes,  the  rachilla  curved 
and  somewhat  elongate  below  the  first  floret,  not  prolonged  above  the  second  floret ;  glumes 
about  equal,  longer  than  the  2  florets ;  first  floret  perfect,  the  lemma  awnless  ;  second  floret 
staminate,  the  lemma  bearing  on  the  back  a  short  awn.  Perennials  with  flat  blades  and 
contracted  panicles.     [Greek.  false-HoIcus.] 

Species    about    8,     Europe    and    Africa,    2    introduced    into    the    United     States.     Type    species,    Holcus 
lanatus  L. 
Rhizomes  wanting. 
Rhizomes  present. 


1.  JV.   lanatus. 

2.  N.    mollis. 

1.  Notholcus  lanatus  (L.)  Nash. 
Velvet  Grass.     Fig.  367. 

Holcus   lanatus   L.    Sp.    PI.    1048.     1753. 

Notholcus  lanatus  Nash;   Jepson  Fl.   Calif.   1:    126.      1912. 

Plant  grayish,  velvety-pubescent ;  culms  erect,  30-60 
cm.  tall ;  panicles  5-10  cm.  long,  narrow,  contracted, 
sometimes  almost  spikelike,  purple-tinged ;  spikelets 
4  mm.  long ;  glumes  villous,  hirsute  on  the  nerves,  the 
second  broader  than  the  first,  3-nerved ;  lemmas  ciliate 
at  the  apex ;  awn  of  the  second  floret  hook-like. 

A  native  of  Europe,  occasionally  cultivated  as  a  meadow 
grass  in  the  United  States,  and  abundantly  introduced  or  escaped 
on  the  Pacific  Coast,  especially  in  the  Coast  Ranges.  June-July. 
Type  locality,  European. 


2.  Notholcus  mollis  (L.)  Hitchc. 
Creeping  Velvet-grass.     Fig.  368. 

Holcus  mollis  L.    Syst.   Nat.   ed.   10.   2:   1305.     1759. 
Notholcus  mollis  Hitchc.  Am.  Journ.  Bot.  2:  304.     1915. 

Culms  glabrous,  50-100  cm.  tall;  sheaths 
glabrous;  ligule  2-4  mm.;  blades  flat,  villous 
or  velvety,  5-10  cm.  long,  4-6  iniu.  wide,  the 
uppermost  smaller ;  panicle  ovate  or  oblong, 
rather  loose,  6-10  cm.  long;  glumes  4-5  mm. 
long,  glabrous ;  awn  of  the  second  floret  genie- 
ulate,  exserted,  about  3  mm.  long. 

Collected  at  Eureka,  California  (Tracy).  Type  lo- 
cality, European.  (A  recently  introdviced  species,  that 
may  become  common.) 
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34.    AIRA  L.  Sp.  PI.  63.  1753;  Gen.  PI.  ed.  5.  31.    1754. 

Spikelets  2-flowered,  disarticulating  above  the  glumes,  the  hairy  rachilla  prolonged 
behind  the  upper  floret,  this  sometimes  bearing  a  reduced  floret ;  glumes  about  equal,  acute 
or  acutish.  membranaceous ;  lemmas  thin,  truncate  and  2-  to  4-4oothed  at  the  summit,  bearing 
a  slender  awn  from  or  below  the  middle,  the  awn  straight,  bent,  or  twisted,  sometimes 
absent  from  the  lower  floret.  Low  or  rather  tall  annuals  or  usually  perennials  with  shining 
pale  or  purplish  spikelets  in  narrow  or  open  panicles.  [A  Greek  name  for  a  grass.] 
Species  about  35,   in  the  temperate  and  cool   regions  of  the   world.     Type  species,   Aira  caesfitosa  L. 


Plants  annual. 
Plants  perennial. 

Panicle  elongate,   narrow,  loose,   the  distant  branches   appressed;    blades  filiform, 

Panicle   open  or  contracted  but   not  elongate   and  loose. 
Blades  thin,  flat;  glumes  longer  than  the  florets. 


1.   A.    danthonioides. 


2.  A.    elongata. 

3.  A.   atropurhurea. 

liiaUCb      null,      lIciL,      glHlllV.3     lung^i       mciii      i..._      ..^.^..^.  r  t 

Blades  firm,   narrow,  becoming  folded  or  involute;   glumes  about  as  long  as  or  shorter  than  the  upper 
floret. 


Panicle  narrow,   compact,   erect. 
Panicle   open,   usually    drooping. 

1.  Aira  danthonioides  Trin. 
Annual  Hair-grass.     Fig.  369. 

Aira    danthonioides   Trin.    Mem.    Acad.    St.    Petersb.   VI.   Math. 

Phys.    Nat.    1:   57.      1830. 
Deschampsia  calycina  Presl,   Rel.   Haenk.    1:    351.      1830. 
Dcschampsia     danthonioides    Munro;     Benth.     PI.     Hartw.     342. 

1857. 
Deschampsia   (jiacilis   Vasey,    Bot.    Gaz.    10:   224.      1885. 

Annual;  culms  slender,  erect,  15-60  cm.  tall;  blades 
few,  short  and  narrow;  panicle  open,  7-15  cm.  long, 
the  branches  capillary,  stiff^ly  ascending,  naked  below, 
bearing  a  few  spikelets  toward  the  ends  ;  glumes  4-8 
mm.  long,  acuminate,  smooth  except  the  keel,  longer 
than  the  florets ;  lemmas  smooth  and  shining,  some- 
what indurate.  2-3  mm.  long,  the  base  of  the  florets 
and  the  rachilla  pilose,  the  awns  geniculate,  4-6  mm. 
long. 

Open  ground,  from  Alaska  to  Mexico,  throughout  our 
region  except  in  the  higher  mountains.  June-Aug.  Type 
locality:   western  North   America. 


4.  A.    holciformis. 

5.  A.   caespitosa. 


2.  Aira  elongata  Hook. 
Slender  Hair-grass.     Fig.  370. 

Aii-a   elongata  Hook.   Fl.   Bor.   Am.   2:   243.   pi.  228.      1840. 
Deschampsia   elongata  Munro;   Benth.    PI.   Hartw.   342.      1857. 
Deschampsia    elongata    ciliata   Vasey;    Beal,    Grasses    N.    Am.    2: 

371.  1896. 

Deschampsia    elongata    tennis    Vasey;    Beal,    Grasses    N.    Am.    2: 

372.  1896. 

Perennial;  culms  slender,  erect,  30-120  cm.  tall; 
blades  flat,  narrow,  the  basal  clusters  usually  capillary; 
panicle  narrow,  as  much  as  30  cm.  long,  the  branches 
slender,  appressed;  glumes  4-6  mm.  long;  lemmas  2 
mm.  long,  similar  to  those  of  A.  danthonioides,  the 
awns  shorter. 

Open  ground  in  the  Transition  Zone;  Alaska  to  Montana 
and  south  to  southern  California  and  Arizona.  Mav-Tuly.  Type 
locality:   islands   of  the  Columbia  River. 
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3.  Aira  atropurpurea  Wahl. 
Mountain  Hair-yrass.     Fig.  371. 

Aira  atrofuirurca   Wahl.   Fl.    Lapp.    37.      1812. 
Aira  latifolia  Hook.   FI.    Bor.   Am.   2:  243.  pi.  227.      1840. 
Descham/^sia    atropurpurea    Scheele,    Flora    27:    56.      1844. 
Deschaiupsia    atropurpurea    latifolia    Scribn.    in    Macoun,    Cat. 
Can.    PI.    2:   _'U9.      1888. 

Perennial ;  culms  erect,  smooth,  purplish  at  base, 
40-80  cm.  tall ;  blades  flat,  rather  soft,  ascending  or 
appressed,  the  apex  acute  or  abruptlj'  narrowed, 
5-10  cm.  long.  4-6  mm.  wide;  panicle  loose  and 
open,  5-10  cm.  long,  the  branches  few,  slender, 
drooping,  naked  below ;  glumes  about  5  mm.  long, 
broad,  purplish  ;  lemmas  about  2  mm.  long,  the  awn 
of  the  first  straight,  included,  of  the  second  geni- 
culate, exserted. 

Woods  and  wet  meadows,  Hudsonian  Zone;  Alaska  to 
New  England,  south  in  the  mountains  to  Oregon  and  Colo- 
rado; also  in  northern  Eurasia.  July-Aug.  Type  locality, 
European. 


4.  Aira  holciformis   (Presl)   Steud. 


California  Hair-grass. 


Fig-.-  372. 


Ucschampsia  holciformis  Presl,   Rel.    Haenk.    1:   251.      183  J. 
A,ra    holciformis   Steud.    Syn.    PI.    Glum.    1:   221.      1854. 


Perennial ;  culms  cespitose,  60-120  cm.  tall,  rather 
stout ;  blades  tightlj'  folded,  or  involute,  firm,  mostly 
basal,  smooth  or  somewhat  scabrous,  especially  to- 
ward the  tip,  the  cauline  blades  short;  ligule  4-6  mm. 
long;  panicle  narrow,  rather  dense,  mostly  dark  or 
bronze-color,    15-20  cm.   long. 


Marshes,  bogs,  and  moist  places  near  the  coast,  Oregon 
to  Monterey  County,  California.  May-July.  Type  locality: 
Monterey. 


5.  Aira  caespitosa  L. 
Tufted  Hair-grass.     Fig.  2>72). 

Aira  caespitosa  L.   Sp.   PI.  64.      1753. 

Deschampsia  caespitosa  Beauv.    Ess.   Agrost.   91,   160.  pi.   IS.  f.   S. 

1812. 
Deschampsia    caespitosa    confinis    Vasey ;    Beal,    Grasses    N.    Am. 

2:   369.      1896. 

Perennial ;  culms  in  dense  tufts,  erect,  60-120  cm.  tall ; 
sheaths  smooth;  blades  flat  or  folded,  scabrous  above; 
panicle  loose,  drooping,  10-20  cm.  long,  the  slender 
scabrous  branches  spikelet-bearing  toward  the  ends ; 
spikelets  4  mm.  long,  the  florets  distant,  the  rachilla  half 
the  length  of  the  lower  sessile  floret ;  leminas  smooth, 
erose-truncate ;  awn  from  near  the  base,  but  little 
longer  than  tlie  lemma,  straight,  articulate  at  the  base, 
deciduous. 

Bogs  and  wet  places.  Transition  to  Hudsonian  Zones;  of 
northern  America  and  Eurasia,  south  in  the  mountains  to  south- 
ern  California.     July-Sept.     Type   locality,    European. 
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35.    ASPRIS  Adans. 

Spikelets  2-flowered,  disarticulating  above  the  glumes,  the  rachilla  not  prolonged ;  glumes 
about  equal,  acute,  membranaceous  or  subscarious ;  lemmas  firm,  rounded  on  the  back, 
tapering  into  2  slender  teeth,  bearing  on  the  back  below  the  middle  a  slender  geniculate 
twisted  usually  exscrted  awn,  this  rarely  wanting  in  the  lower  floret  or  reduced;  callus 
bearing  a  very  short  tuft  of  hairs.  Delicate  annuals  with  open  or  contracted  panicles  of 
small  spikelets.     [A  Greek  name  for  a  grass.] 

Species   5,   warmer   parts   of   Europe.     Type   species,  Aira  praecox  L. 
Panicle  dense,  spikelike.  1-  A.   praecox. 

Panicle   open.  .     ■  . 

Lower  floret  awnless  or  nearly  so.  2.   A.   capxllaris. 

Lower  floret  with  awn  as  long  as  that  from  the  upper  floret.  3.   A.   cayyophyllea. 

1.  Aspris  praecox  (L. )  Nash. 
Little  Hair-grass.     Fig.  374. 

Aira  praecox  L.   Sp.   PI.   65.      1753. 

Aspris  praecox  Nash  in  Britt.  &  Brown,  Illustr.  Fl.  ed.  2.  1:   215. 
1913. 

.■\nnual;  culm.s  tufted,  up  to  20  cm.  tall,  usually 
erect;  blades  setaceous;  panicle  narrow,  den^e.  1-3  cm. 
long;  spikelets  yellowish,  shining,  3.5-4  mm.  long; 
lemmas  bidentate  at  apex,  bearing  a  geniculate  awn 
2-4  mm.  long  from  below  the  middle,  the  awn  of  the 
lower  floret  shorter  than  that  of  the  upper. 

.Sandy   open  ground,   Washington   and   Oregon    (Seaside);  also 
in  the   Atlantic   States.     June-July.     Type  locality,   European. 


2.  Aspris  capillaris  (Host)   Hitchc. 


Diffuse  Hair-grass. 


Fig.  375. 


Aira  capillaris  Host,    Icon.  Gram.   Austr.    4:   20.  pi.  35.      1809. 
Aspris  capillaris  Hitchc.   U.   S.  Dept.  Agr.   Bull.   772:   116.      1920. 

Similar  to  A.  caryofhyllea ;  panicle  more  diffuse; 
spikelets  scattered  at  the  ends  of  the  branches,  2.5  inm. 
long;  lemma  of  lower  floret  awnless  or  with  a  minute 
awn  just  below  the  apex;  the  teeth  short;  lemma  of 
upper  floret  bearing  a  geniculate  awn  3  mm.  long  from 
below  the  middle,  the  tee'th  setaceous. 

Open  ground,  sparingly  introduced  in  California  (Redwood 
Creek,   Kenyan).     May.     Type   locality,    European. 


3.  Aspris  caryophyllea   (L.)   Nash. 
Silvery  Hair-grass.     Fig.  376. 

.4ira  caryophyllea  L.    Sp.   PI.  66.      1753. 

Aspris  caryophyllea  Nash  in  Britt.  &  Brown,  Illustr.  Fl.  ed.  2.   1: 
214.      1913." 

Annual ;  culms  solitary  or  few,  slender,  erect.  10-30 
cm.  tall;  blades  short,  setaceous;  panicle  open,  the 
silvery  shining  spikelets  3  mm.  long,  clustered  toward 
the  ends  of  the  spreading  capillary  branches ;  lemma 
of  both  florets  with  a  geniculate  awn  4  mm.  long  from 
below  the  middle,  the  teeth  of  the  apex  setaceous. 

Open    dry   ground,   Vancouver    Island  to   southern    California; 
also  in  the  eastern   States.     May-June.     Type  locality,   European. 
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36.    TRISETUM  Pers.  Syn.  PI.  1 :  97.    1805. 

Spikelets  2-flowered,  sometimes  3-5-flo\vered,  the  usually  villous  rachilla  disarticulat- 
ing above  the  glumes  and  between  the  florets,  prolonged  behind  the  upper  floret;  glumes 
somewhat  unequal,  acute,  awnless,  the  second  usually  longer  than  the  first  floret;  lemmas 
usually  short-bearded  at  the  base,  2-cleft  at  the  apex,  the  teeth  often  awned,  a  straight 
and  included,  but  usually  bent  and  exserted  awn  from  the  back  below  the  apex.  Tufted 
perennials   with    flat   blade-   and   open   or  usually   contracted  or   spikelike    panicles.      [Latin, 

three  bristles.] 

Species  about  65  in  the  arctic  and  temperate  regions  of  the  world.     Type  sjiecies,   Tri'setum  flavesceus  L. 

Awn  included  or  wanting. 

Awn  exserted. 

Panicle  loose  and  open,  the  branches  naked  at  base. 
Panicle  narrow  or  compact. 

Panicle  narrow  but  loose;  blades  flat,   usually   5-10  mm.   wide. 
Panicle   spikelike. 

Sheaths  pubescent.  4.    T.   s}^icatum. 

Sheaths   glabrous.  5.    T.   sescimliontm. 


1. 

T. 

tvolfii. 

2. 

T. 

ceinuum. 

3. 

T. 

canescens. 

1.  Trisetum  wolfii  Vasey. 
Beardless  Trisetum.    Fig.  2)77 . 

Trisetum    wolfii    Vasey,    U.    S.    Dept.    Agr.    Month.    Rep.    Mar. 

156.      1874. 
Trisetum   siibspicatum    mnticnm    Boland.;    S.    Wats.    Bot.    Calif. 

2:   296.      1880. 
Trisetum    brandegei    Scribn.    Bull.    Torrey    Club    10:   64.      1883. 
Trisetum  muticum  Scribn.   U.   S.   Dept.   Agr.    Div.  Agrost   Bull. 

11:   50.   /.    10.      1898. 
Trisetum   wolfii   muticum    Scribn.    Rhodora    8:   88.      1906. 

Culms  smooth,  erect,  30-60  cm.  tall ;  sheaths  smooth 
or  sparsely  retrorse-pilose ;  blades  flat,  erect,  2-4  mm. 
wide,  scabrous  or  more  or  less  pilose ;  panicle  narrow, 
usually  spikelike,  5-10  cm.  long ;  glumes  about  6  mm. 
long,  scabrous  on  the  keel,  subequal,  the  first  1-nerved 
or  obscurely  3-nerved,  the  second  3-nerved ;  lemmas 
scaberulous,  the  lower  4  mm.  long,  the  awn  reduced 
to  a  bristle  scarcely  reaching  the  tip,  or  on  the  upper 
lemma   obsolete,   the   teeth   acute,   not   aristate. 

Mountain  meadows,  Washington  (Spangle)  to  Colorado, 
and  south  in  the  Sierra  Nevada  to  Sequoia  National  Park. 
July-Aug.     Type    locality:   Twin   Lakes,    Colorado. 


2.  Trisetum  cernuum  Trin. 


Nodding  Trisetum. 


Fig. 


378. 


Trisetum    eemuum    Trin.    Mem.    Acad.    St.    Petersb.    VI.    Math. 

Phys.    Nat.    1:   61.      (Jan.)      1830. 
Avena  nutkacnsis  Presl,   Rel.   Haenk.   1:   254.      1830. 
Trisetum    sandbergii   Beal.    Grasses    N.    Am.    2:   378.      1896. 
Trisetum    nutkaense    Scribn.    &    Merr. ;    Davy,    Univ.    Calif.    Publ. 

Bot.    63.      1902. 

Culms  rather  lax,  60-120  cm.  tall ;  sheaths  smooth  ; 
blades  thin,  flat,  lax,  scabrous,  6-12  mm.  wide ;  panicle 
open,  lax  or  drooping,  15-30  cm.  long,  the  branches 
verticillate.  slender,  flexuous,  spikelet-bearing  toward 
the  ends ;  spikelet  6-12  mm.  long,  with  usually  3  distant 
florets,  the  first  longer  than  the  second  glume ;  glumes 
very  unequal,  the  first  narrow,  acuminate,  1-nerved,  1 
mm.  long,  the  second  broad,  3-nerved,  3-4  mm.  long; 
lemmas  with  setaceous  teeth,  the  awns  about  as  in  T. 
canescens. 

Moist  woods  in  the  Transition  Zone;  Alaska  to  Montana  and 
south  in  western  California  to  Mendocino  County.  July-Aug. 
Type   locality:   Sitka. 
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3.  Trisetum  canescens  Buckl. 
Tall  Trisetum.     Fig.  379. 

Trisetum  canescens  Buckl.  Proc.  Acad.  Phila.   1862:    100.     1863. 

Culms  erect,  or  decumbent  at  base,  60-120  cm.  tall ; 
sheaths  more  or  less  retrorse-pilose,  at  least  the  lower, 
and  often  also  canescent;  blades  flat,  scabrous  or 
canescent ;  panicle  narrow,  loose,  sometimes  inter- 
rupted and  spikelike,  10-20  cm.  long ;  glumes  smooth, 
except  the  keel,  strongly  unequal,  the  first  narrow, 
acuminate,  1-nerved,  the  second  broad,  acute,  3- 
nerved,  longer  than  the  first,  5-7  mm.  long ;  lemmas 
firm,  scaberulous,  the  upper  exceeding  the  glumes,  the 
teeth  aristate ;  awns  geniculate,  spreading,  exserted, 
more  or  less  twisted  below,  attached  one-third  below 
the  apex,  usually  about  12  mm.  long. 

Mountain  meadows,  moist  ravines,  and  along  streams, 
Transition  Zone;  British  Columbia  to  Montana  and  south  in 
California  to  Santa  Cruz  and  Tulare  Counties.  July-Aug.  Type 
locality:   Columbia  Plains  of  Oregon. 


4.  Trisetum  spicatum    (L.)    Richt. 
Downy  Oat-grass.     Fig.  380. 

Aira  spicata  L.    Sp.    PI.   64.      1753. 

Aira  subspicata  L.    Syst.   Nat.    ed.    10.   2:   873.      1759. 

Avena   mollis   Michx.    Fl.   Bor.    Am.    1:   72.      1803. 

Trisetum   subspicatum   Beauv.    Ess.   Agrost.    88.      1812. 

Trisetum  subspicatum  molle  A.   Gray,   Man.   ed.    2.   572.      1856. 

Trisetum  spicatum    Richt.    PI.    Eur.    1:   59.     1890. 

Culms  erect,  rather  stout,  15-50  cm.  tall,  smooth  or 
puberulent;  sheaths  and  usually  the  blades  puberulent ; 
panicle  dense  and  spikelike,  pale  or  often  dark-purple, 
5-15  cm.  long;  spikelets  4-6  mm.  long;  glumes  some- 
what unequal  in  length,  smooth  except  the  keels,  the 
first  narrow,  acuminate,  1-nerved,  the  second  broader, 
3-nerved,  acute ;  lemmas  scaberulous,  5  mm.  long,  the 
first  longer  than  the  glumes,  the  teeth  setaceous;  awns 
geniculate,  exserted. 

A  characteristic  grass  of  high  altitudes,  mostly  in  the  Alpine 
Zone;  arctic  regions  of  the  northern  hemisphere,  southward  in 
the  higher  mountains  to  the  southern  hemisphere.  Found  on 
high  mountains  up  to  the  limit  of  vegetation.  July-Aug.  Type 
locality,    European. 


5.  Trisetum  sesquiflorum  Trin. 
Congdon's  Trisetum.     Fig.  381. 


Trisetum  sesquiflorum  Trin.   Mem.    Acad.    St.   Petersb.    VI.   Sci. 

Nat.    2':   14.      1836. 
Trisetum  congdoni  Scribn.   &  Merr.   Bull.  Torrev  Club  29:   470. 

1902. 

Resembling  T.  spicatum,  but  differing  in  having 
smooth  sheaths  and  blades,  the  latter  usually  flat  but 
sometimes  involute,  and  in  having  wider  panicles  and 
larger  spikelets,  8  mm.  long. 

Meadows  and  slopes  of  the  Alpine  Zone;  Alaska  to  Cali- 
fornia in  the  Sierra  Nevada  to  .Sequoia  National  Park.  July- 
Aug.     Type  locality:    Kamchatka. 

Trisetum  flavescens  (L.)  Beauv.,  a  European  species,  occa- 
sionally introduced  in  tlie  eastern  States,  has  been  found  at 
Blue  Lake,  California  (Tracy).  It  differs  from  T.  canescens 
in   the  relatively   broader  and   more  open  yellow   panicle. 
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37.    SPHENOPHOLIS  Scribn.  RhodoraS:  142.    1906. 

Spikelets  2-  or  3-flo\vered,  the  pedicel  disarticulating  below  the  glumes,  the  rachilla 
produced  beyond  the  upper  tloret ;  glumes  unlike  in  shape,  the  first  narrow,  acute,  1-nerved. 
the  second  broadly  obovate.  3-5-nerved,  somewhat  coriaceous;  lemmas  firm,  scarcely  nerved, 
awnless,  the  first  a  little  shorter  or  a  little  longer  than  the  second  glume.  Perennials  with 
usually  flat  blades  and  narrow  panicles.     [Greek,  wedge-scale.] 

Species  4,  United  States,  extending  into  Mexico  and  the  West  Indies.  Type  species,  Aira  obtusaia 
Michx. 

Panicle  dense,  erect,  somewhat  lobate;  second  glume  obovate.  1-  •?•    ohtu.sata  luhala. 

Panicle  lax,  usually  nodding;  second  glume  oblanceolate.  i-  •>•   pollens. 


1.  Sphenopholis  obtusata  lobata  (Trin.)  Scribn. 
Early  Bunch-grass,  Prairie-grass. 


Fig.  3S2. 


Trisetum  lobatum  Trin.  Mem.  Acad.  St.  Petersb.  VI.  Math.  Phys. 

Nat.    1:   66.      1830. 
Sphenopholis   obtusata   lobata    Scribn.    Rhodora    8:    144.      1906. 

Culms  erect,  30-60  cm.  tall ;  sheaths  and  blades  sca- 
brous :  panicle  narrow  and  compact,  often  spikelike, 
more  or  less  interrupted  or  lobed,  especially  near  base, 
5-10  cm.  long ;  glumes  subequal,  the  second  subcucuUate, 
the  broad  chartaceous  margins  smooth  and  shining. 

Prairies  and  open  woods  throughout  the  United  Statrs. 
Frequent  in  Washington  and  Oregon  in  the  Upper  Sonoran 
Zone;  rare  in  California.  Apr. -July.  Type  locality:  North 
America. 


2.  Sphenopholis  pallens  fSpreng.) 
Scribn. 

Shining  Prairie-grass.     Fig.  383. 

Aira  pallens   Spreng.    Mant.   Fl.   Hal.    33.     1807. 

Eatonia   pallens   Scribn.    &   Merr.    U.    S.    Dept.    Agr.    Div. 

Agrost.    Circ.    27:   7.      1900. 
Sphenopholis    pallens    Scribn.    Rhodora    8:    145.      1906. 

Culms  30-100  cm.  tall,  usually  slender;  sheaths 
glabrous ;  blades  5-20  cm.  long.  4-6  mm.  wide, 
scabrous  on  the  nerves ;  panicle  lax,  nodding,  8-20 
cm.  long;  spikelets  3-4  mm.  long,  oblong-lanceo- 
late ;  glumes  unequal,  scabrous  on  the  keels,  the 
first  linear,  the  second  broadly  oblanceolate. 

}iIoist  op^n  ground,  in  the  Arid  Transition  Zone; 
eastern  Washington  and  eastward  to  New  England.  June- 
July.     Type    locality:   Pennsylvania. 


38.    KOELERIA  Pers.  Syn.  PI.  1 :  97.    1805. 

Spikelets  2-4-flowered,  the  rachilla  disarticulating  above  the  glumes 
bevond  the  perfect  florets,  sometimes  bearing  a  reduced  or  sterile  floret  at 
usually  about  equal  in  length  but  unequal  in  shape,  the  lower  narrow 
shorter,  1-nerved,  the  upper  somewhat  broader  above  the  middle,  wider 
3-5-nerved:  lemmas  somewhat  scarious  and  shining,  the  lowermost  a  little 
glume,  obscurelv  5-nerved,  acute  or  short-awned.  Annual  or  perennial 
moderately  tall  grasses  with  narrow  blades  and  spikelikc  panicles.  [Name 
G.  L.  Koeler,  an  early  writer  on  grasses.] 

Species  about  20  in   the  temperate   regions   of  both   hemispheres.     Type   species,  Aira 

Plants  annual;   culms  glabrous  below  panicle.  1 

Plants  perennial:  culm  puberulent  below  panicle. 


and  prolonged 
the  tip ;  glumes 
and    sometimes 

than  the  lower, 
longer  than  the 
slender    low    or 

d   for   Professor 

cristata   L. 

.  K.   phleoides. 
K.   cristata. 
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1.  Koeleria  phleoides  (Vill.)   Pers. 
Bristly  Koeleria.     Fig.  384. 


Festuca  phleoides  Vill.   Fl.    Delph.   7.      1785. 
Koeleria  phleoides   Pers.    Syn.   PI.    1:   97.      1805. 


Annual ;  culms  15-30  cm.  tall,  smooth  through- 
out ;  sheaths  and  blades  sparsely  pilose ;  panicle 
close  and  spike-like,  2-7  cm.  long,  obtuse ;  spike- 
lets  2-4  mm.  long,  glumes  acute,  the  first  nar- 
rower ;  lemmas  short-awned  from  a  bifid  apex ; 
glumes  and  lemmas  in  tlie  typical  form  papillose- 
hirsute  on  the  back,  but  commonly  papillose  only. 


Introduced  from  Europe  at  several  points  in  California 
(Lassen  Peak,  Butte  County,  Lathrop),  and  found  on 
ballast  near  Portland,  Oregon  (typical  form  I.  May.  Type 
locality,   European. 


2.  Koeleria  cristata  (L.)  Pers. 
Koeler's-grass.     Fig.  385. 

Aira  cristata  L.   Sp.   PI.   63.      1753. 

Koeleria  cristata  Pers.    Syn.    PI.    1:   97.      1805. 

Koeleria    cristata   pubescens    Vasey;    Davy    in    Jepson,    Fl.    W. 

Mid.   Calif.    61.      1901. 
Koeleria    cristata   pinetorum   Abrams,   Fl.    Los    Ang.    46.     1904. 

Perennial;  culms  erect,  30-60  cm.  tall,  glabrous 
below,  puberulent  below  panicle ;  sheaths  pubescent, 
at  least  the  lower;  blades  mostly  basal,  rather  short; 
panicle  compact,  spikelike,  pointed,  5-10  cm.  long, 
often  interrupted  at  base;  spikelets  4-5  mm.  long; 
glumes  and  lemmas  scabrous. 

Prairies  in  the  Transition  Zone;  British  Columbia  to  Cali- 
fornia   and    eastward.     June-July.     Type    locality,    European. 

Koeleria  cristata  longifolia  Vasey;  Davy  in  Jepson,  Fl.  W. 
Mid.  Calif.  61.  1901.  Differs  in  being  taller  and  in  having 
longer  blades,  the  basal  as  much  as  30  cm.  long,  and  larger 
and    looser   panicles.     Type    localitv:   Santa    Cruz,    California. 


39.    AVENA  L.  Sp.  PI.  79.    1753. 

Spikelets  two-  to  several-flowered,  the  rachilla  bearded,  disarticulating  above  the  glumes 
and  between  the  florets ;  glumes  about  equal,  membranaceous  or  papery,  several-nerved, 
longer  than  the  lower  floret,  usually  longer  than  the  upper  floret ;  lemmas  indurate  except 
toward  the  summit,  5-9-nerved,  bidentate  at  the  apex,  bearing  a  dorsal  bent  and  twisted 
awn  (this  straight  or  reduced  in  A.  sativa).  Annual  or  perennial  low  or  rather  tall  grasses 
with  narrow  or  open,  usually  rather  few-flowered  panicles  of  usually  large  spikelets.  [The 
ancient  Latin  name.] 

Species  about  55  in  the  temperate  regions  of  the  world,  but  only  a  few  in  the  western  hemisphere; 
7  species  in  the  United  States,  only  2  being  native.    Type  species,  Ai-ena  satiia  L. 

Lemmas  glabrous  or  nearly  so. 

Spikelets  usually  2-flowered;   awn  usually  wanting,   or   if  present  weakly  geniculate.    2.  A.   satna. 
Spikelets  usually   3-flowered;  awn   present,   strongly   geniculate.  la.  A.  Jatua  glabrata. 

Lemmas  pubescent  with  long,  usually  brown  hairs. 

Teeth  of  lemmas  acute,  not  av;ned.  L   A.   fatiia. 

Teeth  of  lemmas  awned.  ■*•  A.   barbata. 
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'1.  Avena  fatua  L. 
Wild  Oat.    Fig.  386. 

Azena  jatua   I..   S\>.    PI.   SU.      1753. 

Culms  30-60  cm.  tall,  erect,  stout ;  panicle  loose  and 
open,  the  slender  branches  usually  horizontally  spread- 
ing; spikelets  usually  3-flo\vered;  glumes  about  2.5  cm. 
long:  rachilla  and  lower  part  of  the  shining  lemma 
clothed  with  long  stiflf  brownish  hairs ;  florets  readily 
falling  from  the  glumes ;  lemma  nerved  above,  about 
2  cm.  long,  the  teeth  acuminate  but  not  awned ;  awn 
stout,  geniculate,  red-brown,  twisted  below,  about  3 
cm.   long. 

A  common  weed  on  the  Pacific  Coast;  introduced  from 
Europe.    Apr.-Tune.    Type  locality,  European. 

Avena  fatua  glabrata  Peterm.  Fl.  Bien.  13.  1841.  {A.  fatua  glabrescens  Coss.  Fl.  Alg.  113.  1867.) 
Differs  in  having  nearly  or  quite  glabrous  lemmas.  Introduced  from  Europe,  in  situations  similar  to  those 
of  the  species. 


2.  Avena  sativa  L. 
Cultivated  Oat.     Fig.  387. 

Ai-cna  satka   L.    Sp.    PI.  79.      1753. 

Similar  to  A.  fatua;  florets  not  readily  separat- 
ing from  the  glumes;  spikelets  usually  2-flowered; 
lemma  glabrous ;  awn  straight,  often  wanting. 

Commonly  cultivated  and  occasionally  escaped.  Apr. -June. 
Type  locality,   European. 


3.  Avena  barbata  Brot. 
Slender  Wild  Oat.    Fig.  388. 

Arena    barbata    Brot.    Fl.    Lusit.    1:    108.      1804. 

Similar  to  A.  fatua;  spikelets  somewhat  stnaller, 
mostly  2-flowered,  the  pedicels  curved  and  capillary  ; 
lemma  clothed  v/ith  stiff  red  hairs,  the  teeth 
acuminate   and    ending    in    hne   awns   4   mm.   long. 

A  native  of  Europe,  introduced  on  the  Pacific  Coast; 
a  common  weed  in  fields  and  waste  places.  March-June. 
Type   locality,    European. 


40.    ARRHENATHERUM  I'.eauv.  Ess.  Agrost.  55,  152.  pi  11,  f.  r>.    1812. 

Spikelets  2-flowered.  the  lower  floret  staminate,  the  upper  perfect,  the  rachilla  disarticu- 
lating above  the  glumes  and  produced  beyond  the  florets;  glumes  rather  broad  and 
papery,  the  nrst   1-nerved,  the  second  a  little  longer  than  the  first  and  about   as   long  as 
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the  spikelet,  3-nerved;  lemmas  5-nerved.  hairy  on  the  callus,  the  lower 'bearing  near  the 
base  a  twisted,  geniculate,  exserted  awn,  the  upper  bearing  a  short  straight  slender  awn  just 
below  the  tip.  Perennial  rather  tall  grasses,  with  flat  blades  and  rather  dense  panicles. 
[Greek,  masculine-awn,  in  reference  to  the  awned  staminate  flower.] 

Species   about    6    in    the   temperate   regions    of   Eurasia;    one   species   introduced    into    the    United    States. 
Type  species,  Arrlieuatheruvi  avcnaceum  Beauv. 


1.  Arrhenatherum  elatius  (L.)  ]\Iert.  &  Koch. 
Tall  Oat-grass.     Fig.  389. 

Avena   elatior   L.   Sp.   PI.   79.      1753. 

Arrhenatherum    avenacettm    Beauv.    Ess.    Agrost.     55,    152.    pi.    11. 

f.   5.      1812. 
Arrhciiatliennti    clatins   Mert.    &   Koch,    Deutsch.   FI.    1:    546.      1S23. 

Perennial;  culms  erect,  smooth,  1-1.5  meters  tall; 
blades  flat,  scabrous  on  both  surfaces,  5-10  mm.  wide ; 
panicle  pale  or  purplish,  shining,  narrow,  15-30  cm.  long, 
the  short  branches  verticillate,  usually  spikelet-bearing 
from  the  base;  spikelets  7-8  mm.  long;  glumes  minutely 
scabrous,  the  second  about  equaling  the  florets  ;  lemmas 
scabrous,  the  awn  of  the  staminate  floret  about  twice  the 
length   of   its   lemma. 

A  native  of  Europe,  cultivated  occasionally  as  a  meadow  grass; 
escaped  along  roadsides  in  a  few  localities  in  our  range.  June- 
July.      Type   locality,    European. 


41.    DANTHONIA  Lam.  &  DC.  Fl.  Franc,  ed.  3,  3 :  32.    1805. 

Spikelets  several-flowered,  the  rachilla  readily  disarticulating  above  the  glumes  and  be- 
tween the  florets ;  glumes  about  equal,  broad  and  papery,  acute,  mostly  exceeding  the 
uppermost  floret;  lemmas  rounded  on  the  back,  obscurely  several-nerved,  bearing  at  base 
a  strong  callus,  the  apex  bifid,  the  lobes  acute,  usually  extending  into  a  slender  awn,  a 
stout  awn  arising  from  between  the  lobes,  the  awn  flat,  twisted,  geniculate,  exserted. 
Tufted  low  or  moderately  tall  perennials,  with  few-flowered  open  or  spikelike  panicles  of 
rather  large  spikelets.     [Named  for  fitienne  Danthoine,  a   French  botanist.] 

Species  about  100  in  the  temperate  regions  of  both  hemispheres.    Type  species,  Arena  spicata  L. 


Panicle  narrow  and  spikelike. 
Lemmas  glabrous  on  the  back. 
Lemmas  sparsely  villous  on  the  back. 
Panicle  open,  the  few  branches  spreading  at  anthesis,  or  reduced  to  a  single  spikelet. 
Spikelets  solitary   or  rarely   2. 
Spikelets  2  to  several. 
Sheaths  pubescent. 
Sheaths  glabrous. 


1.  D.    intermedia. 

2.  D.    thermalc. 

3.  D.    unispicata. 

4.  D.    americana. 

5.  D.   calif omica. 


1.  Danthonia  intermedia  X'asey. 
Mountain  Wild  Oat-grass.     Fig.  390. 

Danthonia     intermedia     Vasey,     Bull.     Torrev     Club     10:    52. 

1883. 
Mcrathrepta   intermedia    Piper,    Contr.    U.    S.    Xat.    Herb.    11: 

122.      1906. 

Culms  15-40  cm.  tall ;  sheaths  smooth  ;  blades  be- 
coming involute,  more  or  less  pilose ;  panicle  narrow, 
compact,  often  1-sided,  2.5-5  cm.  long,  the  pedicels 
short  and  appressed ;  glumes  about  12  nun.  long; 
lemmas  similar  to  those  of  D.  americana,  the  teeth 
more  gradually  acuminate,  the  awns  shorter,  the 
dorsal  awn  flat,  tightly  twisted  below,  slightly 
twisted  above ;  callus  long,  and  pilose. 

Mountain  meadows  of  the  Alpine  Zone;  British  Columbia 
to  California  and  Colorado.  July-Aug.  Type  locality:  Mount 
Albert,  Lower  Canada. 

Danthonia  intermedia  cusickii  Williams,  L'.  S.  Dept.  Agr. 
Div.  Agrost.  Circ.  30:  7.  1901.  Merathrepta  intermedia 
cusickii  Piper,  Contr.  U.  S.  Nat.  Herb.  U:  122.  1906. 
Differs  in  having  larger  and  glabrous  blades,  usually  stouter 
and    taller    culms,   and    rather   larger    spikelets. 

British  Columbia  to  Oregon  and  Wyoming,  Type  locality: 
eastern   Oregon. 
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2.  Danthonia  thermale  Scribn. 
Northern  Wild  Oat-grass.     Fig.  391. 

Danthonia   spicata  f^i)ictoniin    Piper,    Erythea    7:    103.      1899. 

Danthonia   thermale    Scribn.    U.    S.    Dept.    Agr.    Div.    Agrost.    Circ. 

30:   5.      1901. 
Merathrefta   pinetorum    Piper,    Contr.    U.    S.    Nat.    Herb.    11:    122. 

1906. 

Culms  tufted,  erect,  stouter  than  in  D.  intenncdia, 
30-60  cm.  tall ;  blades  flat,  more  or  less  pilose,  2-4  mm. 
wide,  the  upper  much  reduced;  inflorescence  as  in  D. 
intermedia;  spikelets  about  1  cm.  long ;  lemma  sparsely 
villous  on  the  back,  the  callus  short  and  scarcely  pilose. 

Moist  slopes  in  the  Transition  Zone;  British  Columbia  to 
Wyoming,  south  to  Oregon.  July-Aug.  Type  locality:  Yellow- 
stone Park. 


3.  Danthonia  unispicata  ]\liinro. 


Few-flowered  Wild  Oat-grass. 


Fig. 


392. 


Danthonia  unispicata  Munro;   Thurb.    in  S.    Wats.    Bot.   Calif.   2: 
294.      1880. 

Danthonia  calif ornica  unispicata  Munro;   S.   Wats.   Bot.   Calif.   2: 
294.      1880. 

Mcrathrepta  unispicata   Piper,   Contr.   U.    S.   Xat.   Herb.    11:    123. 
1906. 

Culms  short,  15-20  cm.  tall,  about  as  long  as  the 
numerous  basal  leaves;  sheaths  and  blades  pilose; 
panicle  reduced  to  a  single  spikelet,  (often  an  abortive 
spikelet,  rarely  a  perfect  one  below)  the  pedicel  about 
12  mm.  long,  flexuous,  pubescent  above  ;  spikelets  about 
as  in  D.  americana,  the  lemma  more  gradually  acumin- 
ate into  awns. 

Rocky    hills     in    the    Arid    Transition    Zone;     Washington    to 
California   and    Wyoming.     May-Jyly.     Type   locality:   California. 


4.   Danthonia  americana  Scribn. 
American  Wild  Oat-grass.     Fig.  393. 

Danthonia   grandiflora   Phil.    Anal.    Univ.    Chile    48:    568.     1873,    not 

Hochst.      1851.  sV 

Danthonia  americana  Scribn.  U.  S.  Dept.  Agr.  Div.  Agrost.  Circ. 
30:  5.      1901. 

Merathrepta  americana  Piper,  Contr.  U.  S.  Nat.  Herb.  11:  123. 
1906. 

Culms  30-60  cm.  tall,  smooth,  tending  to  disarticulate 
at  the  nodes ;  sheaths  pilose ;  blades  short,  flat,  or  those 
of  the  innovations  involute;  panicle  bearing  2-5  spike- 
lets, the  pedicels  usually  about  12  mm.  long,  spreading  or 
somewhat  reflexed ;  glumes  12-18  mm.  long,  smooth, 
acuminate,  about  7-nerved ;  lemmas  5-7  mm.  long,  smooth 
and  convex  on  the  back,  pilose  at  base  and  margins,  broad, 
abruptly  contracted  into  2  teeth  with  awns  2-6  mm.  long, 
the  dorsal  awn  from  between  these  teeth,  geniculate,  flat 
and  twisted  below,  straight  and  divergent  above,  exserted. 
This  and  the  other  species  have  at  the  base  of  the  sheath* 
cleistogenes  (hidden  spikelets)  with  1  or  2  larger  florets 
than  those  of  the  normal  spikelets. 

Wet  meadows  and  moist  places  in  rocks  in  the  Transition  Zone; 
British  Columbia  to  Wyoming,  south  to  the  San  Bernardino  Moun- 
tains;  also   in    Chile.     June-July.     Type  locality:   Chile. 
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5.  Danthonia  californica  Boland.    ' 
California  Wild  Oat-2rass.     Fisf.  394. 


Danthonia     californica     Boland.     Proc.     Calif.     Acad.     2:   182. 

1863. 
Merathrcptcj    californica   Piper,   Contr.    U.    S.    Nat.    Herb.    11: 

122.      1906. 


Resembling  D.  ajiicricaiia;  culms  60-90  cm.  tall; 
sheaths  smooth  or  somewhat  pilose  at  the  throat; 
blades  scabrous  above,  longer,  especially  those  of 
the  less  numerous  innovations;  teeth  of  lemma  more 
gradually    acuminate. 


Dry  hills  in  the  Transition  Zone;  British  Columbia  south 
to  San  Luis  Obispo,  east  to  Colorado,  rare  in  the  Sierra 
Nevada.     June-July.     Type  locality:    Oakland. 


42.    CAPRIOLA  Adam.  Fam.  PI.  2:  31,  532.    1763. 
[Cynodon  Rich.;  Pers.  Syn.  1:  85.     1805.] 

Spikelets  1 -flowered,  awnless,  sessile  in  2  rows  along  one  side  of  a  slender  continuous 
rachis,  the  rachilla  disarticulating  above  the  glumes,  and  prolonged  behind  the  palea,  sometimes 
bearing  a  minute  bract;  glumes  narrow,  acuminate,  1-nerved,  about  equal,  shorter  than  the 
floret;  lemma  strongly  compressed,  pubescent  on  the  keel,  firm  in  texture,  3-nerved,  the 
lateral  nerves  close  to  the  margins.  Perennial  usually  low  grasses  with  creepmg  stolons 
or  rhizomes,  short  blades  and  several  slender  spikes  digitate  at  the  summit  of  the  upright 
flowering   stems.      [Mediaeval    Latin    for   the    wild    goat.] 

Species  6,  one,  C.  dactylon,  being  widely  distributed  in  the  warm  regions  of  the  globe.  Type  species, 
Panicum  dactylon  L. 

1.  Capriola  dactylon  (L. )  Kuntze. 
Bermuda  Grass.     Fig.  395. 

Panicnm   dactylon   L.   Sp.   PI.   58.      1753. 
Cxnodon    dactylon    Pers.    Syn.    PI.    1:   85.      1805. 
Capriola   dactylon   Kuntze,   Rev.   Gen.    PI.   2:   764.      1891. 

Culms  flattened,  wiry,  glabrous ;  ligule  a  conspicuous 
ring  of  white  hairs;  spikes  4  or  5,  2.5-5  cm.  long; 
spikelets  imbricated,  2  mm.  wide,  the  lemma  longer 
than  the  glumes. 

A  native  of  the  warmer  parts  of  the  Old  World,  now 
widely  cultivated  in  the  western  hemisphere  from  Virginia 
to  Argentina.  Not  uncommon  in  California,  especially  along 
irrigating  ditches;  occasional  in  Oregon.  Abundantly  estab- 
lished in  the  southern  part  of  the  United  States.  June-Aug. 
Tyije   locality,   European. 

43.    SPARTINA  Schreb. ;  Gmel.  Syst.  Veg.  1 :  123.    1791. 

Spikelets  1-flowered,  much  flattened  laterally,  sessile  and  usually  closely  imbricated  in 
2  rows  on  one  side  of  a  continuous  rachis,  the  pedicel  disarticulating  below  the  glumes, 
the  rachilla  not  produced  beyond  the  floret;  glumes  keeled,  1-nerved,  acute  or  short-awned. 
the  first  shorter,  the  second  often  exceeding  the  lemma;  lemma  firm,  keeled,  the  lateral 
nerves  obscure,  narrowed  to  a  rather  obtuse  point ;  palea  2-nerved,  keeled  and  flattened,  the 
keel  between  or  at  one  side  of  the  nerves.  Stout  erect  often  tall  perennials  with  usually 
extensively  creeping  firm  scaly  rhizomes,  long  tough  blades,  and  2  to  many  appressed 
or  sometimes  spreading  spikes  scattered  along  the  main  axis.     [Greek,  a  cord.] 

Species   about    14,    all    North    American    except    2    or    3    along    the   coast    of    Europe,    Africa,    and    South 
America.      Type  species,  Spartina  schrebcri  Gmel. 

Spikes  closely  approximate,   forming  a  cylindric   inflorescence;   blades  smooth.  1.  S.   foliosa. 

Spikes  distinct,  appressed  or  spreading;   blades  scabrous  on   margin   or  surface. 

Second   glume   awned;   spikes    numerous,   ascending   or   spreading.  2.   S".   michaiixiana. 

Second  glume  acute  but  not  awned;  spikes  few,  appressed.  3.  S.  gracilis. 
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1.  Spartina  foliosa  Trin. 


California  Cord-grass. 


Fig.  396. 


spartina   foliosa   Trin.    Mem.    Acad.    St.    Petersb.    VI.    Sci.    Nat. 
4':    114.      1840. 

Culms  stout,  as  much  as  1  cm.  thick  at  base,  usually 
rooting  from  the  lower  nodes,  30-120  cm.  tall,  somewhat 
spongy  in  texture ;  blades  8-12  mm.  broad  at  the  flat 
base,  gradually  narrowed  to  a  long  involute  tip, 
smooth  on  surface  and  margin ;  inflorescence  dense, 
spikelike,  about  15  cm.  long;  spikes  approximate, 
numerous,  close-appressed,  3-5  cm.  long;  spikelets  in- 
durate, very  flat,  about  12  mm.  long ;  glumes  ciliate  on 
keel,  acute  but  not  awned,  the  first  narrow,  about  % 
as  long  as  second,  smooth,  the  second  sparingly  his- 
pidulous  and  striate-nerved ;  lemma  hispidulous  on 
sides,  smooth  on  keel,  a  little  shorter  than  the  second 
glume;  palea  thin,  longer  than  the  lemma. 

Salt  marshes  along  the  coast  from  San  Francisco  Bay  south- 
ward.   July-Nov.    Type   locality:    California. 


2.  Spartina  michauxiana  Hitchc. 
Cord-grass.     Fig.  397. 

spartina   niicluui.viana    Hitchc.    Contr.    U.    S.   Nat.   Herb.    12:    153. 
1908. 

Spartina   cynosnroidcs   of  authors  not   L. 

Culms  1-2  meters  tall ;  blades  60-120  cm.  long,  as 
much  as  15  mm.  wide,  tapering  to  a  slender  point,  flat 
but  soon  involute  in  drying,  smooth  except  the  margins ; 
spikes  usually  numerous  (5-20),  scattered,  ascending 
or  spreading,  usually  5-10  cm.  long;  glumes  serrulate- 
hispid  on  the  keel,  the  first  acuminate  and  equaling  the 
floret,  the  second  tapering  into  an  awn  7  mm.  long; 
lemma  7-9  mm.  long,  glabrous  except  the  serrulate- 
scabrous  midnerve,  this  abruptly  terminating  below  the 
cmarginate   or  2-toothed   apex. 

Banks  of  rivers  and  lakes.  Nova  Scotia  to  Oklahoma  and 
eastern   Washington.     July-Sept.    Type  locality:   Illinois. 


3.  Spartina  gracilis  Trin. 


Alkali  Cord-grass. 


Fig. 


398. 


spartina  gracilis  Trin.  iMem.   Acad.   St.  Petersb.  VI   Sci.  Nat.   4': 
110.      1840. 

Culms  60-100  cm.  tall ;  blades  flat,  becoming  involute, 
15-20  cm.  long,  very  scabrous  above;  spikes  few,  4-8, 
closely  appressed  to  the  axis,  1-1.5  cm.  long;  spikelets 
about  6  mm.  long;  glumes  smooth,  except  the  ciliate 
1-eel,  1-nerved,  acute  but  not  awned.  the  first  about  half 
as  long  as  the  second  ;  lemma  aliout  as  long  as  second 
glume,  ciliate  on  keel ;  palea  as  long  as  lemma,  obtuse. 

Alkaline  meadows,  Great  Plains  to  eastern  Washington,  ex- 
tending southward  east  of  the  Sierra  Nevada.  June-Aug.  Type 
locality:    North   America,   probably   Saskatchewan. 
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44.    CHLORIS  Swartz,  Prod.  Veg".  Ind.  Occ.  25.    1788. 

Spikelets  1-flowered,  sessile  in  2  rows  along  one  side  of  a  continuous  rachis,  the  rachilla 
disarticulating  above  the  glumes,  produced  beyond  the  perfect  floret  and  bearing  1  to 
several  reduced  florets  consisting  of  empty  lemmas,  these  often  truncate  and,  if  more  than 
one,  the  smaller  ones  enclosed  in  the  lower,  forming  a  usually  club-shaped  rudiment ; 
glumes  somewhat  unequal,  the  first  shorter,  narrow,  acute;  lemma  compressed,  usually 
broad,  1-5  nerved,  often  villous  on  the  callus,  and  villous  or  long-ciliate  on  the  keel  or 
marginal  nerves,  awned  from  between  the  short  teeth  of  a  bifid  apex,  the  sterile  lemmas 
awned  or  awnless.  Perennial  or  sometimes  annual  tufted  grasses  with  flat  blades  and  2 
to  several  often  showy  and  feathery  spikes  aggregate  at  or  near  the  summit  of  the  culms. 
[Named   for  Chloris,   the  goddess   of   flowers.] 

Species  about  60  in  tlie  warmer  countries  of  the  world.    Type  species,  Agrostis  cniciafa  L. 


1.  Chloris  virgata  Swartz. 
Silky  Chloris.     Fig.  399. 

Chloris   virgata   Swartz,    Fl.    Ind.    Occ.    1:   203.      1797. 

Chloris  elcqaus  H.  B.   K.   Nov.   Gen.   &  Sp.    1:   166.  pi.  49. 
1816. 

Annual ;  culms  erect  or  spreading,  30-100  cm. 
tall,  smooth ;  sheaths  smooth,  much  compressed, 
especially  the  basal,  the  uppermost  often  inflated 
around  the  base  of  the  inflorescence;  spikes 
several,  feathery,  suberect,  6-12,  pale  or  dark- 
colored,  2-7  cm.  long;  spikelets  imbricated; 
glumes  1-nerved,  the  second  about  3  mm.  long, 
awn-pointed ;  lemma  somewhat  fusiform,  about 
2  mm.  long,  3-nerved,  short-pilose  at  base  and 
along  the  lower  half  of  the  keel,  long-pilose  on 
the  margins  near  the  apex,  with  a  slender  straight 
awn 'about  10  mm.  long  from  just  below  the  apex; 
rudiment  reaching  about  to  the  tip  of  the  fertile 
floret,  truncate,  the  awn  somewhat  shorter. 

Fields  and  waste  places,  Colorado  Desert  to  Texas 
and  tropical  America.  Dec. -Feb.  Type  locality:  Island 
of  Antigua. 

Chloris  verticillata  Nutt.  Perennial;  culms  15-35  cm.  tall;  sheaths  compressed;  blades  2.5-8  cm.  long, 
2-4  mm.  wide;  sjiikes  slender,  stiff,  divergent,  5-10  cm.  long,  in  1  or  2  whorl;  spikelets  3  mm.  long,  the 
awns  of  the  lemmas  about  5  mm.  long. 

Open  dry  ground,  Missouri  to  Colorado  and  Texas;  introduced  in  California  (Berkeley).  Type  locality: 
Arkansas. 

Chloris  radiata  ("L.)  Swartz,  with  paler,  more  slender  racemes  than  in  C.  virgata,  has  been  collected  on 
ballast  at  Linnton,  Oregon    (Nelson). 


45.    BOUTELOUA  Lag.  Var.  Cienc.  2':  13-k     1805. 

Spikelets  1-flowered,  with  the  rudiments  of  1  or  more  florets  above,  sessile  in  2  rows 
along  one  side  of  the  rachis;  glumes  unequal,  1-nerved,  acuminate  or  short-awned,  the 
first  shorter  and  narrower;  lemma  as  long  as  the  second  glume  or  a  little  longer,  3-nerved, 
the  nerves  extending  into  short  or  usually  rather  long  awns;  the  internerves  usually  ex- 
tending into  teeth ;  palea  2-nerved,  sometimes  2-awned ;  rudiment  various,  usually  3-awned, 
a  second  rudimentary  floret  sometimes  present.  Perennial  or  sometimes  annual,  low  or 
moderately  tall  grasses  with  2  to  several  or  many  spikes,  or  soinetimes  solitary,  along  a 
main  axis,  the  spikelets  2  to  many  in  each  spike,  pectinate  or  more  loosely  arranged  and 
appressed,  the  rachis  of  the  spike  usually  produced  beyond  the  insertion  of  the  spikelets 
as  a  bristle  or  point.     [Named  for  the  brothers  Boutelou,  Spanish  gardeners.] 

Species  38,  all  American  and  chiefly   North  American.     Type  species,  Bouteloua  racemosa  Lag. 


Spikes  containing   1-3   spikelets,   numerous   along  a  main  axis. 
Plants  perennial. 
Plants  annual. 


1.  B.    cjirtifyendula. 

2.  B.   aristidoides. 


Spikes  usually   few,  containing  numerous  spikelets. 
Plants  annual. 

Awns  about   3   mm.  long;   spikes  2-4. 

Awns  barely    protruding;   spikes   4-6   or   more. 

Plants  perennial. 
Spikes  several. 

Spikes  narrow,  strictly   1 -sided;  spikelets   numerous. 
Spikes  broad,   loose,   irregularly    1-sided;   spikelets   few. 
Spikes  usually   1-3. 

Rachis   not   prominently  produced;    glumes   sparsely    hairy.  7.    B.    gracilis. 

Rachis   produced   beyond   the   spikelets    as   a   naked   ooint;    glumes   oromiiiently    papillose-hispid 

•  .S.    B.    hirsuta. 


3.  B.    arenosa. 

4.  B.    barbata. 


5.  B.    rothrockii. 

6.  B.    radicosa. 
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1.  Bouteloua  curtipendula  (Michx.)  Torr. 
Side-oats  Grama.     Fig.  400. 

Chloris  curtipendula    Michx.    Fl.    Bor.   Am.  1:   59.      1803. 

Bouteloua    racemosa   Lag.    Var.    Cienc.    2*:  141.      1805. 

Bouteloua    curtif'endula    Torr.    in    Emory,  Mil.     Reconn.     154 

1S4S. 

Perennial;  culms  erect,  30-120  cm.  high;  spikes 
numerous  on  an  elongated  rachis,  5-15  mm.  long, 
reflexed,  mostly  turned  to  one  side,  falling  entire 
from  the  main  axis;  glumes  narrow,  acuminate, 
scabrous  on  keel  and  somewhat  so  on  the  back,  the 
second  about  5  mm.  long;  lemma  as  long  as  secon.l 
glume,  ovate-lanceolate,  3-nerved,  scabrous  toward 
tip,  3-toothed.  the  palea  about  as  long ;  rudiment  com- 
monly as  long  as  lemma,  4-lobed,  3-awned  between 
the  lobes,  the  lateral  lobes  and  awns  shorter,  or  the 
whole  sometimes   reduced  to   1-3  awns. 

Plains  and  rocky  hills,  Montana  and  Ontario,  south  to 
Mexico,  extending  into  southern  California  (Santa  Rosa  Moun- 
tain').    Tuly-Aug.     Type   locality:    Illinois. 


2.  Bouteloua  aristidoides   (H.  B.  K.) 

Griseb. 
Needle  Grama.     Fig.  401. 

Diiicbra    aristidoides   H.    B.    K.    Nov.    Gen.    &    Sp.    1:    171 
1816. 

Bouteloua    aristidoides    Griseb.     FI.     Brit.     W.     Ind      537 
1864. 

Annual;  culms  spreading,  slender,  15-40  cm. 
tall ;  spikes  several,  slender,  about  1  cm.  long, 
falling  entire,  the  1-3  spikelets  distant,  appressed 
to  the  rachis,  the  latter  ending  in  a  slender  naked 
point;  glumes  narrow,  acuminate,  the  lirst  half 
as  long  as  the  second ;  lemma  narrowly  lanceolate. 
3-nerved,  the  nerves  pilose,  the  lateral  ending  in 
awned  teeth  as  long  as  the  central  acuminate  point ; 
rudiment  consisting  of  a  pilose  pedicel  and  3 
awns  longer  than  the  spikelet. 

Open  ground,  deserts,  and  foothills,  southern  Cali- 
fornia to  western  Texas  and  south  into  South  America. 
Type    locality:   ^lexico. 


3.  Bouteloua  arenosa  A'asey. 
Sand  Grama.     Fig.  302. 

Bouteloua  arenosa  Vasey,  U.   S.    Dent.   Agr.   Div.    Bot.   Bull.    12': 
34.      1890. 

Annual;  culms  spreading  or  prostrate,  about  15  cm. 
long ;  spikes  2-4.  many-flowered,  about  1  cm.  long ; 
persistent  on  the  main  axis;  glumes  persistent,  the 
florets  falling,  1-nerved,  tin-  first  2  :nni.,  tlie  second  3 
mm.  long;  lemma  a  little  shorter  than  the  second 
glume,  pilose  below,  4-lobed.  the  lateral  lobes  short, 
3-awned  from  lietween  the  lobes,  the  awns  about  3 
inm.  long;  palea  4-toothed,  2-awned ;  rudiment  1  mm. 
long,  triangular-truncate,  pilose  at  base,  4-lol)ed.  witli 
3  long  awns  between  the  lobes. 

Loose  sandy  soil,  deserts  of  northern  Mexico,  extending 
sparingly  into  the  adjoining  United  States.  Cargo  Muchacho, 
Colorado  Desert   (Orcutt).     Type  locality:    Guaymas.   Sonora. 
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4.  Bouteloua  barbata  Lag. 
Annual  Grama.    Fig.  403. 

Bouteloua    barbata   Lag.    Var.    Cienc.    2*:   141.      1805. 
Chondrosium  polystachya  Benth.   Bot.  Voy.   Sulph.   56.     1844. 
Bouteloua  polystachva    Torr.    U.    S.    Rep.    Expl.    Miss.    Pacif. 
5:   366.  pi.   10.      1857. 

Annual ;  culms  spreading  or  prostrate,  15-30  cm. 
tall ;  spikes  usually  4-6.  about  1-2  cm.  long ;  per- 
sistent on  the  main  axis ;  spikelets  numerous,  imbri- 
cate ;  glumes  persistent,  unequal,  scabrous  on  keel 
and  somewhat  so  on  back,  awn-pointed  from  a 
toothed  apex,  the  second  twice  as  long  as  the  first, 
3  mm.  long ;  lemma  pilose  below,  3-awned,  the 
awns  about  2  mm.  long,  the  lemma  lobed  between 
the  awns  ;  rudiment  pilose  at  base,  2-lobed,  3-awned, 
enclosing  an  orbiculaar  scale. 

Deserts,  Utah  to  southern  California  (The  Needles,  Jones) 
and    south    into    Mexico.     Type    locality:   Mexico. 


5.  Bouteloua  rothrockii  Vasey. 
Roth  rock's  Grama.     Fig.  404. 

Bouteloua    rothrockii    Vasey,    Contr.    U.    S.    Nat.    Herb.    1:   268. 
1893. 

Perennial ;  culms  erect  or  spreading,  30-60  cm.  tall ; 
spikes  several,  usually  4-6,  1-2.5  cm.  long;  persistent 
on  the  main  axis,  spikelets  numerous,  imbricate ; 
glumes  persistent,  unequal,  scabrous  on  keel  and  back, 
cuspidate  and  2-toothed  at  apex,  the  second  2.5  mm. 
long,  about  twice  as  long  as  the  first ;  lemma  pilose 
below,  4-lobed,  3-awned,  the  awns  equal,  2.5  mm.  long ; 
rudiment  pilose  at  base,  consisting  of  2  short  truncate 
lobes,  3  equal  awns  about  1  mm.  long  and  an  included 
orbicular  scale. 

Mesas  and  foothills,  Utah  to  southern  California  (Jamacha, 
Canby)   and  Mexico.     Type  locality:   Arizona. 


6.  Bouteloua  radicosa  Griffiths. 
Purple  Grama.     Fig.  405. 

Dincbra    bromoides    H.    B.    K.    Nov.    Gen.    &    Sp.    1:    172.    pi.    51. 

1816,   not  Bouteloua  bromoides  Lag. 
Atheropogon    radicosns    Fourn.    Mex.    PI.    2:    140.      1886. 
Bouteloua    radicosa    Griffiths,    Contr.    U.    S.    Nat.    Herb.    14:   411. 

pl.   SI.      1912. 

Perennial  in  dense  tufts;  culms  15-60  cm.  tall,  erect; 
blades  mostly  basal.  Hat,  sparsely  ciliate  toward  the 
base ;  spikes  several  to  many,  2-2.5  cm.  long,  irregularly 
1-sided,  falling  entire ;  glumes  somewhat  unequal,  rather 
broad,  the  second  about  6  mm.  long;  lemmas  smooth, 
bearing  3  short  awns ;  rudiment  lanceolate,  with  3  long 
awns. 

Upper  foothills  and  mountains,  southern  California  (Orcutt) 
and  New  Mexico  to   Mexico.     Tyiie  locality:   Mexico. 
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7.  Bouteloua  gracilis  (H.  B.  K.)  Lag. 
Blue  Grama.     Fig.  406. 

Chondrosium   gracilc  H.   B.    K.   Nov.    Gen.   &    Sp.    1:    176.    pi.   5S. 

1816. 
Atheropogoii   oligostachxum  Nutt.  Gen.   PI.   1:   78.      1818. 
Bouteloua  gracilis   Lag'.;    Steud.   Norn.    Bot.  ed.    2.    1:   219.    _1840. 
Bouteloua  oligostacliya  Torr. ;    Gray,    Man.    ed.    2.   553.      1856. 

Perennial ;  culms  erect,  15-45  cm.  tall ;  sheaths  and 
blades  glabrous;  spikes  1-3,  2-5  cm.  long,  usually  a 
little  curved,  persistent  on  the  main  axis,  the  rachis 
not  produced ;  spikelets  5-6  mm.  long,  densely  crowded, 
pectinate:  glumes  persistent,  narrow,  the  first  about 
half  as  long  as  the  second,  the  latter  sparsely  papillose- 
pilose  on  the  keel;  lemma  pilose,  3-cleft,  the  lateral 
divisions  awned,  the  terminal  2-toothed,  awned  between 
the  teeth ;  rudiment  3-awned,  pilose  at  base,  a  second 
rudimentary   scale  above. 

Plains  and  hills,  Manitoba  to  Mexico,  extending  into  southern 
California.     Type   locality:   Me.xico. 


8.  Bouteloua  hirsiita  Lag. 
Black  Grama.     Fig.  407. 

Bouteloua    hirsuta    Lag.    Var.    Cienc.    2*:   141.      1805. 

Perennial;  culms  erect,  20-40  cm.  tall;  sheaths 
smooth ;  blades  sparsely  papillose4iairy,  especially  on 
the  margins;  spikes  1-4,  2-5  cm.  long,  persistent,  the 
rachis  produced  into  a  prominent  point  beyond  the 
uppennost  spikelets ;  glumes  persistent,  the  first  nar- 
row, setaceous,  the  second  acuminate,  twice  as  long 
as  first  and  equaling  the  floret;  conspicuously  tuber- 
culate-hirsute  on  the  back;  lemma  pubescent,  3-cleft; 
rudiment  of  2  obtuse  lobes  and  3  equal  awns,  not 
pilose  at  base. 

Mesas  and  dry  hills,  British  Columbia  to  South  Dakota, 
south  to  Mexico,  extending  into  southern  California  (Jamacha). 
Type   locality:   Mexico. 

46.    BECKMANNIA  Host,  Icon.  Gram.  Austr.  3:  5. />/.  5.    1805. 

Spikelets  1-flowered,  rarelv  2-flowered,  laterally  compressed,  subcircular,  nearly  sessile 
and  closely  imbricate  in  2  rows"  along  one  side  of  a  slender  rachis,  the  pedicel  disarticulatmg 
below  the  glumes,  the  spikelet  falling  entire;  glumes  equal,  inflated,  obovate,  3-nerved, 
rounded  above  but  the  apex  apiculate ;  lemma  narrow,  5-nerved,  acummate,  about  as  long 
as  the  glumes;  palea  2-nerved,  nearly  as  long  as  the  lemma.  An  erect  rather  stout  annua 
with  flat  blades  and  numerous  short  pedunculate  spikes  m  a  narrow  more  or  less  interrupted 
panicle.     [Named  for  Johann  Beckmann,  teacher  of  natural  history  at  St.   Petersburg.] 

Species   1,  in  the  cooler  parts  of  America  and   Eurasia.     Type  species,  Phalaris  erucaeformis  L. 


1.  Beckmannia  erucaeformis  (L.)   Host. 


Slough-grass. 


Fig, 


408. 


Phalaris   erucaeformis  L.    Sp.   PI.    55.     1753. 

Beckmannia  erucaeformis  Host,  Icon.  Gram.  Austr.  3:   5.     1805. 

Beckmannia   erucaeformis   uniflora   Scribn.;    Wats.    &    Coult.    in 
A.    Gray,   Man.   ed.   6.   628.      1890. 

Plants  light  green ;  culms  30-100  cm.  tall,  branching 
at  the  base;  panicle  10-25  cm.  long;  spikes  1-2  cm. 
long,  erect  or  ascending;  spikelets  nearly  circular,  3 
mm.  long;  glumes  with  a  deep  keel,  transversely 
wrinkled,  the  acuminate  apex  of  the  lemma  protrud- 
ing. 

Swamps  and  ditches,  cooler  parts  of  the  northern  hemi- 
sphere, extending  south  through  Washington  and  Oregon  to 
San   Francisco    Bay.     June-July.     Type   locality,    European. 
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47.    ELEUSINE  Gaertn.  Fruct.  &  Sem.  1 :  7.  pi.  1.    1788. 

Spikelets  few-  to  several-flowered,  compressed,  sessile  and  closely  imbricate  in  2  rows 
along  one  side  of  a  rather  broad  rachis,  the  latter  not  prolonged  beyond  the  jpikelets ; 
glumes  persistent,  unequal,  rather  broad,  acute  1-nerved,  shorter  than  the  first  lemma ; 
lemmas  acute,  with  3  strong  green  nerves  close  together,  forming  a  keel,  the  uppermost 
somewhat  reduced ;  seed  dark  brown,  transversely  minutely  ridged.  Annual  grasses  with 
2  to  several  rather  stout  spikes  digitate  at  the  summit  of  the  culms,  sometimes  with  1  or 
2  a  short  distance  below,  or  rarely  with  a  single  terminal  spike.  [Greek,  Eleusine,  the 
town  where  Ceres,  the  goddess  of  harvests,  was  worshipped.] 

Species  about  6  in  the  warm  regions  of  the  eastern  hemisphere,  one  a  common  introduced  weed  in^ 
America.     Type  species,   Cyiiosiirus  indicus  L. 


1.   Eleusine  indica  (L.)  Gaertn. 


'  '•  ^'Goose-grass. 


Fig.  409. 


Cynosiiriis  indicus  L.   Sp.  PI.   72.      1753. 

Eleusine   indica   Gaertn.   Fruct.   &   Sem.    1:   8.      1788. 

Culms  flattened,  decumbent  at  base  or  prostrate- 
spreading;  sheaths  loose,  overlapping,  compressed; 
spikes  2-10,  2-8  cm.  long ;  spikelets  appressed,  3-5- 
flowered,  about  5  mm.  long. 

A  common  roadside  weed  in  the  warmer  jiarts  of  America, 
introduced  from  the  Old  World.  Rare  on  the  Pacific  Coast. 
Linnton,  Oregon  {Nelson),  Los  Angeles  (Braunton).  July- 
Aug.     Type  locality:    India. 

Eleusine  tristachya  Lam.,  with  shorter,  broader  spikes,  has 
been  found  at   Linnton   (Nelson). 

48.    LEPTOCHLOA  Beativ.  Ess.  Agrost.  71.  pi  15.  f.  1.    1812. 

Spikelets  two-  to  several-flowered,  sessile  or  short-pediceled,  approximate  or  somewhat 
distant  along  one  side  of  a  slender  rachis;  glumes  persistent,  unequal  or  nearly  equal,  awn- 
less  or  mucronate,  1-nerved,  usually  shorter  than  the  first  lemma;  lemmas  3-nerved,  the 
nerves  sometimes  pubescent,  obtuse  or  acute,  sometimes  2-toothed  and  mucronate  or  short- 
awned  from  between  the  teeth.  Our  species  annual,  with  flat  blades  and  numerous  spikes 
or  racemes,  scattered  along  a  main  axis  forming  a  long  or  sometimes  short  panicle.  [Greek, 
slender  grass.] 

Species  probably  20  in  the  warmer  parts  of  the  world.     Type  species,   Cynoswus  viygatns   L. 

Glumes  longer  than  first  lemma;  sheaths  papillose-hispid.  1.  -L.  filtfonms. 
Glumes  shorter  than  first  lemma;   sheaths  smooth. 

Lemmas  awned.  2.  L.  fasciculans. 

Lemmas  awnless.  3.  L.  unmeriia. 


1.  Leptochloa  filiformis  (Lam.)  Beauv. 
Sprangle-top,  Feather-grass.     Fig.  410. 

Festuca  filiformis  Lam.   Tabl.   Encycl.    1:    191.      1791. 
Eleusine  mucronata  Michx.  Fl.   Bor.  Am.    1:   63.      1803. 
Leptochloa  filiformis   Beauv.   Ess.  Agrost.    71,    166.      1812. 
Leptochloa    mucronata    Kunth,    Rev.    Gram.     1:   91.      1829. 

Culms  3-l(^  cm.  tall,  often  depauperati;  sheaths 
sparsely  papillose-hairy ;  spikes  numerous,  spread- 
ing, 3-10  cm.  long,  slender,  usually  purple,  the  spike- 
lets rather  distant,  about. 3  mm.  long;  glumes  more 
or  less  mucronate,  nearlv  equaling  the  3  or'  4  smal! 
awnless  florets. 

Open  ground,  fields,  and  moist  depressions.  Imperial 
County  (Colorado  River) ;  common  in  tropical  America. 
Sept.-Dec.     Type   locality:   tropical   America. 
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2,  Leptochloa  fascicularis  (Lam.) 

A.  Gray. 

Loose-flowered  Sprangle-top.     Clustered 

Salt-grass.     Fig.  411. 

Festuca  fascicularis  Lam.  Tabl.   Encycl.   1:    189.      1791. 
Leptochloa  fascicularis  A.  Gray,  Man.  588.      1848. 

Culms    erect   or   spreading,   30-60   cm.   tall ; 

sheaths  smooth  ;  blades  erect,  as  long  or  longer 

than    the    culms ;    spikes    numerous.    7-12    cm. 

long;    spikelets    short-pediceled,    7-ll-flo\vered, 

the    florets    much    longer    than    the    lanceolate 

glumes ;     lemmas    hairy-margined    toward    the 

base,  short-awned  from  the  toothed  apex. 

Ditches  and  moist,  especially  alkaline  places,  Mary- 
land to  Florida  and  the  West  Indies,  west  to  the 
Great  Basin,  rare  in  California;  Fresno  County 
(Griffiths),  Kern  County  (Raymond).  June-Aug.  Tyi)e 
locality:    tropical    America. 


3.  Leptochloa  uninervia  (Presl.) 

Hitchc.  &  Chase. 

Dense-flowered  Sprangle-top.     Fig.  412. 

Megastachva   uninervia   Presl,    Rel.   Haenk.    1:   283.      1830. 
Leptochloa  imbricata  Thurb.   in   S.   Wats.   Bot.    Calif.   2:   293. 

1880. 
Leptochloa    uninervia    Hitchc.    &    Chase,    Contr.    U.    S.    Xat. 

Herb.    18:   383.      1917. 

Resembles  L.  fascicularis;  usually  strictly  erect, 
the  panicle  more  oblong  in  outline,  with  shorter 
denser  flowered  spikes ;  glumes  broader  and  more 
obtuse ;  lemmas  apiculate  but  not  awned. 

Ditches  and  moist  places,  San  Bernardino  Mountains, 
southward  to  Mexico  and  east  to  Louisiana.  May-Oct.  Type 
locality:   Mexico. 

49     MONANTHOCHLOE  Engelm.  Trans.  Acad.  St.  Louis  1 :  436.    1859. 

Plants  dioecious ;  spikelets  3-5-flowered,  the  uppermost  rudimentary,  the  rachilla  dis- 
articulating tardily  in  the  pistillate  spikelets;  glumes  wanting;  lemmas  rounded  on  the 
back,  convolute,  narrowed  above,  3-nerved.  membranaceous  ;  palea  narrow.  2-nerved.  in  the 
pistillate  spikelets  convolute  around  the  pistil,  the  rudimentary  uppermost  floret  inclosed 
between  the  keels  of  the  next  floret  below.  A  spreading  wiry  perennial,  with  clustered  short 
subulate  leaves,  the  spikelets  at  the  ends  of  the  short  branches  only  a  little  longer  than  the 
leaves.     [Greek,  one-flowered  grass.] 

Species   1,  muddy   shores  of  the  ocean   in   tropical   and   subtropical   America.     Type   species,   Monanthochloe 
littoralis  Engelm. 


1.   Monanthochloe  littoralis   Engelm. 
Salt  Cedar.     Fig.  413. 

Monanthochloe  littoralis   Engelm.    Trans.    Acad.    St.    Louis    1: 
437.  pi.  13,  14.      1859. 

A  low.  extensively  creeping  stoloniferous  perennial 
with  wiry  culms  and  rigid  crowded  leaves,  the  blades 
5-10  cm.  long,  squarrose ;  spikelets  almost  hidden 
among  the  upper  leaves. 

Salt  marshes  and  mucky  or  gravelly  tidal  flats  along  the 
coast  of  tropical  seas  in  the  western  hemisphere,  extending 
as  far  north  on  the  Pacific  Coast  as  Santa  Barbara.  May- 
June.      Type  locality:   Texas. 
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50.    ORCUTTIA  Vasey,  Bull.  Torrey  Club  13:  219.    pi.  60.     1886. 

Spikelets  several-flowered,  the  rachilla  disarticulating  above  the  glumes  and  between 
the  florets,  the  upper  florets  reduced;  glumes  nearly  equal,  shorter  than  the  lemmas, 
broad,  irregularly  2-5-toothed,  many-nerved,  the  nerves  extending  into  the  teeth ;  lemmas 
similar  to  the  glumes,  prominently  13-15-nerved,  the  broad  summit  with  5  long  teeth  or 
with  numerous  short  teeth;  palea  broad,  2-nerved,  as  long  as  the  lemma.  Low  cespitose 
annuals  with  short  blades  and  terminal  racemes,  the  upper  spikelets  aggregate,  the  lower 
more  or  less  remote.  [Named  for  C.  R.  Orcutt,  a  botanist  of  San  Diego.] 
Species   2,    California    and   Lower    California.     Type   species,    Orcnttia    californica  Vasey. 

I  emmas  toothed-   blades  pilose  on  the  upper  surface;   glumes  and  lemmas  sparsely  long-pilose  and  somewhat 
,.o.,;ii^=»  1.    O.   greenei. 


papillose. 
Lemmas  several-awned;  blades  and  spikelets  not  pilose 


gr 
2.   O.   californica. 


1.  Orcuttia  greenei  Vasey. 


Awnless  Orcutt  Grass. 


Fig. 


414. 


Orcnttia   greenei  Vasey,    Bot.    Gaz.    16:    146.      1891. 

Culms  15-20  cm.  tall,  scabrous  or  appressed- 
pilose,  especially  at  the  nodes ;  sheaths  finely 
papillose,  shorter  than  the  internodes.  the  ligule 
very  short;  blades  2-3  cm.  long,  pilose  on  the 
upper  surface,  inrolled  ;  raceme  3-7  cm.  long,  pale; 
glumes  and  lemmas  sparsely  long-pilose  and  more 
or  less  papillose,  the  glumes  4  mm.  long,  the  lem- 
mas 6  mm.  long,  the  obtuse  or  truncate  tip  several- 
toothed,  the  teeth  mucronate  but  not  awned. 

Only  known  from  the  type  collection,  "Moist  plains  of 
the  upper  Sacramento,  near  Chico,  California,  June,  1890, 
by  Prof.  E.  L.  Greene." 


2.  Orcuttia  californica  Vasey. 
Orcutt  Grass.     Fig.  415. 


Orcuttia  californica  Vasey,    Bull.   Torrey   Club    13:   219.   pi.   60. 
1886. 


Culms  5-10  cm.  tall,  erect,  smooth;  sheaths  and 
blades  smooth,  the  latter  1-2  cm.  long,  mostly  basal; 
raceme  2-6  cm.  long,  the  spikelets  distant  below,  con- 
tiguous above;  spikelets  appressed,  about  1  cm. 
long;  glumes  4-5  mm.  long;  lemmas  5  mm.  long, 
strongly  nerved,  5-toothed,  the  teeth  acuminate,  awn- 
tipped,  rigid. 


Only  known  from  two  collections,  the  type  collection  from 
San  Quentin  Bay,  Lower  California  (Orcntt)  and  Goose  Valley, 
Shasta  County   (Eastwood).     June-July. 

51.    ARUNDO  L.  Sp.  Pi.  81.    1753. 

Spikelets  several-flowered,  the  rachilla  glabrous,  disarticulating  above  the  glutries  and 
between  the  florets ;  glumes  somewhat  unequal,  membranaceous,  3-nerved,  narrow,  taper- 
ing into  a  slender  point,  about  as  long  as  the  spikelet ;  lemmas  thin,  3-nerved,  densely  long- 
pilose,  gradually  narrowed  at  the  summit,  the  nerves  ending  in  slender  teeth,  the  middle 
one  longer  and  extending  into  a  straight  awn.  Tall  perennial  reeds  with  broad  blades  and 
large  plume-like  terminal  panicles.      [An  ancient  Latin  name.] 

Species    about    6    in    the    warmer   parts    of    the    Old    World,    one    introduced    in    America.     Type    species, 
Arundo   dona.v  L. 
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1.  Arundo  donax  L. 
Giant  Reed.     Fig.  416. 

Aruiido  donax   L.    Sp.    PI.   81.      1753. 

Culm?  stout,  as  much  as  7  meters  tall,  and 
2  cm.  in  diameter  at  base,  from  rough  knotty 
branching  rhizomes ;  blades  numerous,  broad, 
flat,  5-7  cm.  wide  on  the  main  stem,  smaller  on 
the  branches,  the  base  cordate  and  more  or  less 
hairy-tufted;  panicle  large,  30-60  cm.  long; 
spikelets  aliout   12   mm.   long. 

A  native  of  the  Old  World,  frequently  cultivated 
for  ornament  in  tropical  America.  Rather  common 
in  gardens  in  the  southern  United  States,  and  escaped 
along  irrigating  ditches  from  Texas  to  central  and 
southern  California.  The  only  California  specimen 
in  the  National  Herbarium  is  from  the  Alameda 
marshes  (Daiy).  September.  Type  locality,  Euro- 
pean. 


52.    PHRAGMITES  Adans.  Fam.  Fl.  2:  34,  559.    1763. 

Spikelets  several-flowered,  tlie  rachilla  disarticulating  above  the  glumes  and  between 
the  florets,  clothed  with  long  silky  hairs,  the  lowest  floret  staminate  or  neuter;  glumes 
3-nerved  or  the  upper  5-nerved,  unequal,  lanceolate,  acute,  the  upper  shorter  tlian  the 
florets,  the  lower  about  half  as  long  as  the  upper;  lemmas  narrow,  long-acuminate,  glabrous, 
3-nerved,  the  florets  successively  smaller,  the  summits  about  equal ;  palea  much  shorter 
than  the  lemma.  Perennial  reeds  with  broad  flat  blades  and  large  terminal  panicles. 
[Greek,   growing   in   hedges.] 

Species   3,   one   in  Asia,   one  in  Argentina,   and   one  cosmopolitan.     Type   species,   Arundo  phragmites  L. 


f  V -^^^S^  ,^^^i^f^^ 
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1.  Phragmites  phragmites  (L.)  Karst. 


Common  Reed. 


Fig.  417. 


Arundo    phragmites   L.    Sp.    PI.    81.      1753. 
Arundo  ■i-ulgaris  Lam.   Fl.   FranQ.   3:   615.      1778. 
Phragmites    communis    Trin.    Fund.    Agrost.    134.      1820. 
Phragmites   phragmites    Karst.    Deutsch.    Fl.    379.      1880. 
Phragmites  vulgaris  B.   S.    P.   Prel.   Cat.   N.  Y.   69.      1888. 

Culms  as  much  as  4  meters  high,  from  long  creep- 
ing rhizomes,  these  sometimes  appearing  on  the  sur- 
face of  the  ground  as  leafy  stolons  as  much  as  10 
meters  long ;  blades  as  much  as  5  cm.  wide,  flat,  the 
base  somewhat  narrowed,  not  hairy;  panicle  15-40 
cm.   long;   spikelets   12-14  mm.   long. 

Freshwater  swamps,  marshes,  and  around  springs,  through 
the  temperate  regions  of  the  world;  here  and  there  from  Wash- 
ington to  California.     July-A'ov.     Type  locality,  European. 


53.    TRIODIA  R.  Br.  Prodr.  Fl.  Nov.  Holl.  1 :  182.    1810. 

Spikelets  several-flowered,  the  racliilla  disarticulating  above  the  glumes  and  between  the 
florets ;  glumes  membranaceous,  often  papery,  nearly  equal  in  length,  the  first  some- 
times narrower,  1-nerved.  or  the  second  rarely  3-5-nerved,  acute  or  acuminate,  shorter  or 
longer  than  the  first  lemma ;  lemmas  broad,  rounded  on  the  back,  the  apex  narrow  or  broad, 
minutely  emarginate  or  toothed,  or  deeply  and  obtusely  lobed,  3-nerved,  the  nerves  distant, 
parallel   or   somewhat   converging,    disappearing   before   reaching   the   margin   or    extending 
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into  mucros  beyond  the  margin  or  extending  into  the  lobes,  the  midnerve  excurrent  as  a 
mucro,  or  short  awn,  or  as  a  moderately  long  awn  between  the  lobes,  the  lower  portion  of 
all  the  nerves  pubescent  or  villous,  or  the  lateral  villous  nearly  the  whole  length,  or  in 
one  of  our  species  glabrous  except  a  slight  pubescence  at  base ;  palea  broad,  2-nerved,  the 
nerves  near  the  margin,  sometimes  villous.  Erect  tufted  perennials,  rarely  rhizomatous 
or  stoloniferous,  the  blades  usually  flat,  the  inflorescence  an  open  or  contracted  panicle, 
or   a   cluster   of   few-flowered   spikes   interspersed   with   leaves.      [Greek,   three-tooth.] 


Species   about   25,   mostly   in   America.     Type  species,   Triodia  punge)is  R.    Br. 

Inflorescence  a  naked   narrow   jjanicle. 
Inflorescence  a  leafy  head  or  umbel. 


1.  T.    miiticiis. 

2.  T.  pulchclhts. 


1.  Triodia  mutica  (Torr.)  Scribn. 


Av^^nless  Triodia. 


Fig-.  418. 


Triciispis  muticus  Torr.  U.   S.  Rep.  E.xpl.   Miss.  Pacif.  4:    156.     1857. 

Triodia  mutica  Scribn.  Bull.  Torrey  Club   10:   30.     1883. 

Tridcns  muticus  Nash  in  Small,   FI.  Southeast.   U.   S.    143.      1903. 


Culms  erect.  30-60  cm.  high;  blades  invohife,  scabrous; 
panicle  narrow,  7-15  cm.  long,  exserted,  the  branches  short 
and  appressed ;  spikelets  terete,  narrow,  8-10  mm.  long; 
glumes  about  4  mm.  long,  1-nerved,  shorter  than  the 
spikelets ;  lemmas  pilose  on  nerves,  obtuse,  about  4  mm. 
long,  entire  or  slightly  emarginate,  awnless. 


r\  Dry    slopes    and    gravelly    banks,    central    Sierra    Nevada    (Silver 

-i=^  Mountain,   Breiver),    east    to   Colorado    and   Te.xas.      July-Aug.      Type 

O  locality:    New   Mexico. 


2.  Triodia  pulchella  H.  B.  K. 
Low  Triodia.     Eig.  419. 

Triodia  pulchella   H.    B.    K.    Nov.    Gen.    &   Sp.    1 :    155.    pi. 

47.      1816. 
Tricuspis  pulcheltus  Torr.   U.    S.    Rep.    Expl.    Miss.   Pacif. 

4:    156.      1857. 
Tridciis   pulchcllus    Ilitchc.    m    Jepson,    FI.    Calif.    1:    141. 

1912. 

Low  and  tufted,  usually  not  over  15  cm.  high; 
culms  slender,  scabrous  or  puberulous,  consisting 
of  1  long  internode,  bearing  at  the  top  a  fascicle 
of  leaves,  the  fascicle  finally  bending  over  to  the 
ground,  taking  root  and  producing  other  cuhns. 
the  fascicles  also  producing  the  inflorescence; 
sheatiis  striate,  papery-margined,  pilose  at  liasc ; 
blades  involute,  short,  scabrous,  sharp-pointed, 
striate ;  panicles  much  reduced,  usually  not  ex- 
ceeding the  blades  of  the  fascicle,  consisting  of 
1-5  nearly  sessile  spikelets ;  glumes  subefjual. 
broad,  acuminate,  awn-pointed,  1-nerved,  6-8  mvs\. 
long,  about  as  long  as  the  spikelet ;  lemmas  4  mm. 
long,  long-pilose  below,  cleft  about  halfway,  the 
awn  about  as  long  as  or  a  little  longer  than  the 
obtuse  lobes. 

Mesas  and  rocky  hills  in  the  Mojave  and  Colorado 
deserts,  east  to  I'tah  and  Texas,  and  south  into  Mexico. 
February-May.      Type   locality:    Mexico. 


54.    DISSANTHELIUM  Trin.  Linnaea  10:  305.    1836. 

Spikelets  mostly  2-flowered,  the  florets  distant,  the  rachilla  slender,  disarticulating 
above  the  glumes  and  between  the  florets ;  glumes  nearly  equal,  acuminate,  much  longer 
than  the  lower  floret,  mostly  longer  than  all  the  florets,  the  first  1-nerved,  the  second  3- 
ncrved;  lemmas  strongly  compressed,  oval  or  elliptic,  acute,  awnless,  3-nerved,  the  lateral 
nerves  near  the  margin ;  palea  somewhat  shorter  than  the  lemma.  Annual  or  perennial 
grasses  with  flat  blades  and  narrow  panicles.     [Greek,  double-floret.] 

Species    2,    one   in    Mexico    and    South    America,    the    other    in    California.     Type    species,    Dissanthelium 
supiiiuin  Trin. 
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1.  Dissanthelium  californicum    (Nutt.) 
Benth. 

California  Dissanthelium.     Fig.  420. 


Steiiochloa    calif oyiiica    Nutt.    Tourn.    Acad.    Phila.    II.     1:    189. 

1848. 
Dissanthelium    calif onticiim    Benth.    in   Hook.    Icon.    PL    III.    4: 

56.   />/.   1375.      1881. 

Culms  60-100  cm.  tall,  smooth ;  leaves  smooth ; 
ligule  membranaceous,  2-6  mm.  long;  blades  flat,  lax; 
panicle  narrow,  loose,  15-20  cm.  long,  the  lower 
clusters  of  branches  rather  remote ;  glumes  some- 
what unequal,  the  second  about  4  mm.  long;  lemmas 
about  2  mm.  long,   minutel\-  villous,  especially  below. 

Known  only  from  California  (Tassajara  Hot  Springs,  El- 
mer; San  Clemente  Island,  Trask;  Santa  Catalina  Island, 
Gambel).     Type  locality:   Santa   Catalina   Island. 


55.    ERAGROSTIS  Host,  Icon.  Gram.  Austr.  4:  14. />/.  54.    1809. 

Spikelets  few-  to  many-flowered,  the  florets  usually  closely  imbricate,  the  rachilla  dis- 
articulating above  the  glumes  and  between  the  florets,  or  continuous,  the  lemmas  deciduous, 
the  paleas  persistent ;  glumes  somewhat  unequal,  shorter  than  the  first  lemma,  acute  or 
acuminate,  1-nerved;  lemmas  acute  or  acuminate,  keeled  or  rounded  on  the  back,  3-nerved, 
the  nerves  usually  prominent;  palea  2-nervcd.  the  keels  sometimes  ciliate.  Annual  or 
perennial  grasses  of  various  habit,  the  inflorescence  an  open  or  contracted  panicle.  [Greek, 
love-grass.] 

Species  more   than    100,   tropical   and  temperate  regions  of   the  world.     Type  species,   Briza   eragrostis   L. 

Plants  perennial.  1-   E.  secundiflora. 

Plants  annual. 

Spikelets  unisexual;  plants  dioecious  or  polygamous.  2.   E.   hypiioidcs. 

Spikelets  perfect. 

Plants  with  minute  glands  on  the  foliage,  panicle  branches  or  keels  of  lemmas. 

Panicle  branches  appressed,  spikelets  about  1.5  mm.  wide,  not  glandular.  8.  E.   lutescens. 

Panicle  branches  more  or  less  spreading;  spikelets  2  mm.  or  more  wide;  lemmas  usually  with  one  or 
two  glands  on  the  keel. 
Spikelets  about  2  mm.  wide.  7.  E.   eragrostis. 

Spikelets  3-4  mm.   wide.  3.  E.    cilianensis. 

Plants  not  glandular. 

Panicle  pilose  in  the  lower  axils;  pedicels  appressed.  4.   E.   caroliniana. 

Panicle  glabrous  in  the  axils;  pedicels  ascending,  somewhat  flexuous. 

Pedicels   and   branchlets    noticeably  flexuous;   spikelets   linear,   about    1    mm.    wide;   panicle   large 

and  open.  5.  E.  orcuttiana. 

Pedicels    and    branchlets    not    flexuous    or    only    slightly    so;    spikelets    more    than    1    mm.    wide; 
panicle  large  or  contracted.  6.  E.  me.vicana. 


1.  Eragrostis  secundiflora  Presl. 
Sand  Eragrostis.    Fig.  421. 

Eragrostis   secundiflora    Presl.    Rel.    Haenk.    1:   276.      1830. 
Poa  ivterrupta  Nutt.   Trans.   Am.    Phil.   Soc.   II.    5:    146.      1837, 

not  Lam.     1791. 
Poa  o.vvlctis  Torr.  in  Marcy,  Expl.  Red  Riv.  301.  />/.  19.     1853. 
Eragrostis    o.rylepis    Torr.    U.    S.    Rep.    Expl.    Miss.    Pacif.    4: 

156.      1857. 

Perennial;  culms  erect  or  decumbent  at  base,  stiff. 
30-60  cm.  tall ;  sheaths  pilose  at  the  throat ;  panicles 
narrow,  the  branches  ascending,  compactly  flowered, 
approximate  or  more  or  less  remote ;  spikelets  many- 
flowered,  the  florets  closely  imbricate,  usually  tinged 
with  red ;  glumes  1-nerved,  the  second  2  mm.  long ; 
lemmas  prominently  3-nerved,  scabrous  on  keel,  broad 
at  base,   the  acuminate  apex   somewhat  divergent. 

Sandy   nrairies,   Kansas   to   Florida   and   Mexico  and   west  to 
southern    California    (San    Diego,    Orcutt).      August.      Type    lo- 
cality:  .Mexico. 
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2.  Eragrostis  hypnoides   (Lam.) 
B.  S.  P. 

Creeping  Eragrostis.     Fig.  422. 


Poa    hxpnoides    Lam.    Tabl.    Encycl.     1:    185. 

1791. 
Eragrostis    reptans   Nees,    Agrost.    Bras.    514. 

1829. 
Eragrostis     hypnoides     B.     S.     P.     Prel.     Cat. 

N.   Y.   69."    1888. 


Annual,  extensively  creeping,  more 
or  less  dioecious ;  culms  slender,  20-40 
cm.  long,  with  short,  erect  or  ascend- 
ing, panicle-bearing  branches,  5-10  cm. 
tall;  blades  1-3  cm.  long;  panicles 
mostly  simple,  of  rather  few  lanceolate- 
oblong  spikelets,  the  fertile  inflores- 
cence tending  to  be  capitate;  spikelets 
10-35-flowered,  5-14  mm.  long. 

Sandbars  and  wet  shores  of  rivers  and 
lakes,  throughout  the  United  States  and 
south  to  Argentine.  Aug.-Sept.  Type  lo- 
cality:  tropical  America. 


3.  Eragrostis  cilianensis  (All 
Stink-grass,  Candy-grass, 

1753,    not    Poa 
1785. 


Fig 


Link. 
423. 

eragrostis    L. 


Briza    eragrostis   L.    Sp.    PI.    70. 

{Eragrostis  eragrostis  Karst). 
Poa  cilianensis  All.  Fl.  Pedem.   2:  246. 
Poa    megastactwa    Koel.    Descr.    Gram.    181.      1802. 
Eragrostis  major  Host,  Icon.  Gram.  Austr.  4:    14.  pi.  24.     1809. 
Eragrostis    megastachya    Link,    Hort.    Berol.    1:    187.      1827. 
Eragrostis   poacoides    megastachva    A.    Gray,    Man.    ed.    2.   563. 

1856. 
Eragrostis   minor   megastachva   Davy    in   Jepson,    Fl.   West   Mid. 

Calif.   60.      1901. 
Eragrostis    cilianensis    Link;     Vign.     Lut.     Malpighia     18:   386. 

1904. 

Annual,  strong-scented  when  fresh  ;  culms  erect  or 
ascending  from  a  decumbent  base,  rather  flaccid, 
freely  branching,  20-60  cm.  tall ;  blades  4-15  cm.  long, 
3-6  mm.  wide;  panicles  greenish  lead-color,  4-15  cm. 
long,  rather  densely  flowered;  spikelets  5-14  mm.  long. 
3  mm.  wide.  10-40-flowered,  the  florets  closely  imbri- 
cate; pedicel;  and  keels  of  the  acute  glumes  and  lem- 
mas sparingly  glandular ;  lemmas  thin,  the  lateral 
nerves   prominent. 

Fields,  roadsides,  and  waste  places;  a  common  weed  through- 
out the  United  States  and  Mexico,  introduced  from  Europe; 
infrequent  in  California  and  Oregon  (Eugene,  Nelson).  June- 
Aug.     Type  locality,  European. 


Several  species  of  Eragrostis  have  been  cultivated  at  Experiment  Station  grounds  on  the  Pacific  Coast  to 
test  their  value  as  forage  plants.  The  two  species  described  below  appear  to  have  spread  in  the  vicinity  of 
the  testing  plots,  and  others,  especially  E.  chloromelas  Steud.,  E.  curvula  (Schrad.)  Nees,  and  E.  plana  Nees, 
all  of  South  Africa,  are  likely  to  spread  from  their  original  plantings. 

Eragrostis  abyssinica  (Jacq.)  Link,  Hort.  Berol.  1:  192.  1827.  (Poa  abyssinica  Jacq.  Misc.  2:  364. 
1781.)  Annual,  as  much  as  1  meter  tall,  smooth  throughout;  panicle  large  and  spreading,  glabrous  in  the 
axils;  spikelets  5-8  mm.  long,  several-flowered,'  the  florets  turgid;  lemmas  2-3  mm.  long,  acute.  Kern 
County  (Leckenby).  Becoming  frequent  in  Arizona.  A  native  of  Abyssinia  and  cultivated  in  central  Africa 
as  a  cereal  under  the  name  of  Teff. 

Eragrostis  suaveolens  Becker  in  Clous.  Beitr.  Pflanz.  Russ.  Reich.  8:  266.  1851.  Annual,  branching  at 
the  base,  geniculate  and  rooting  at  the  lower  nodes;  glabrous  throughout  or  with  a  few  long  hairs  at  the 
mouth  of  the  sheath;  blades  often  elongate,  2-8  mm.  wide;  panicle  one-third  to  half  the  entire  height  of 
the  plant,  diffuse,  many-flowered,  the  branchlets  and .  pedicels  bearing  minute  glands;  spikelets  5-10  mm. 
long.  Plant  sweet-scented  when  fresh.  Kern  County,  California  (Lcckenby).  A  native  of  southeastern 
Europe. 
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4.  Eragrostis  caroliniana  (Spreng.)  Scribn. 
Carolina    Eragrostis.      Fig.    424. 

Poa   cai-oliuiana  Spreng.    Mant.    Fl.    Hal.    33.      1807. 
Eragrostis    f^iirshii    Schrad.     Linnaea    12:   451.      1838. 
Eragrostis  carolituana   Scribn.   Mem.  Torrey   Club  5:   49.      1894. 
Eragrostis  pilosa  of  Jepson's  Flora,  not  Beauv. 

Annual ;  culms  erect,  decumbent  at  base  or  pros- 
trate-spreading, 15-40  cm.  tall,  diffusely  branched  at 
base;  sheaths  sparingly  pilose  at  summit;  blades  2- 
10  cm.  long,  2-3  mm.  wide ;  panicle  diffuse.  7-20  cm. 
long,  the  "lower  axils  sparingly  bearded ;  spikelets 
5-18-flowered,  becoming  linear,  '4-8  mm.  long,  about 
1.5  mm.  wide,  equaling  or  shorter  than  the  pedicels; 
glumes  1-nerved,  smooth  except  the  keel,  the  first  1 
mm.,  the  second  1.5  mm.  long;  lemmas  smooth, 
slightly  scabrous  on  keel,  the  lower  about  1.5  mm. 
long,  .'5  mm.  wide,  the  lateral  nerves  distinct  but  not 
prominent. 

Fields,  waste  places,  and  open  ground,  Maine  to  Minnesota 
and  south  to  Mexico.  In  California,  San  Luis  Obispo  and 
Tulare  Counties  southward;  also  Humboldt  County  {Tracy). 
July-Aug.    Type  locality:   North  Carolina. 


5.  Eragrostis  orcuttiana  \'asey. 
Orcutt's  Eragrostis. 


Fig.  425. 


Eragrostis  orcuttiana    Vasey,    Contr.    U.    S.    Nat.   Herb.    1:   269. 
i893. 


Resembling  E.  mexicana;  differing  in  the  more 
slender,  usually  arcuate  spikelets  on  shorter  flexuous 
pedicels ;  spikelets  5-6  mm.  long,  .7-1  mm.  wide ; 
glumes  short,  the  first  1  mm.,  the  second  1.5  mm. 
long ;   lemmas   scarcely   .5  mm.   wide. 


Fields  and  waste  places,  known  only  from  California  (e.x- 
cept  on  ballast  at  Linnton,  Oregon).  July-Get.  Type  locality: 
San   Diego. 


6.  Eragrostis  mexicana  (Lag.)   Link. 


Mexican  Eragrostis. 


Fig.  426. 


Poa   mexicana  Lag.   Gen.   &   Sp.   Nov.   3.      1816. 
Eragrostis    mexicana    Link,    Hort.    Berol.    1:   190. 


1827. 


Annual ;  culms  erect  or  spreading,  30-60  cm.  tall ; 
sheaths  hairy  at  the  throat;  blades  often  elongate; 
panicle  large  and  diffuse,  glabrous  in  the  axils,  15- 
30  cm.  long;  spikelets  4-6  mm.  long,  1.5  mm.  wide, 
mostly  6-12-flowered,  the  pedicels  slender,  flexuous, 
mostly  longer  than  the  spikelet ;  glumes  acuminate, 
the  second  about  2  mm.  long ;  lemmas  smooth,  the 
lower  2  mm.  long,  .7  mm.  wide,  the  lateral  nerves 
not  prominent. 

A  weed  in  fields  and  waste  places,  New  Mexico  and 
southern  California  (Los  Angeles,  Riverside)  to  Mexico. 
Sept.-Oct.     Type  locality:   Mexico. 
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7.  Eragrostis  eragrostis  (L.)  Karst. 


Low  Eragrostis. 


Fig-.  427. 


Poa  eragrostis  L.   Sp.   PI.   68.      1753. 
Eragrostis  poacoidcs  Beauv.   Ess.   Agrost.    162.     1812. 
Eragrostis    minor    Host,    Fl.    Austr.    1:    135.      1827. 
Eragrostis    eragrostis    Karst.    Deutsch.    Fl.    389.      1880. 

Annual ;  culms  tufted,  mostly  less  than  30  cm. 
tall,  glabrous ;  sheaths  smooth,  somewhat  pilose  at 
the  throat ;  blades  2-6  cm.  long,  1  mm.  wide,  thin, 
the  margins  and  the  sheaths  beset  with  glandular  de- 
pressions ;  panicles  5-10  cm.  long,  the  branches 
spreading;  spikelets  8-15-flowered,  6-10  mm.  long, 
2  mm.  wide;  lemmas  about  1.5  mm.  long. 

In  waste  places,  introduced  from  Europe,  infrequent  in 
pastt-rii  I'liited  States,  rare  in  California  (Clinton,  Amador 
County,  Hansen).     October.     Type  locality,  European. 


8.  Eragrostis  lutescens  Scriljn. 


A^iscid  Eragrostis. 


Fig.  428. 


Eragrostis  lutescens  Scribn.  U.  S.  Dept.  Agr.  Div.  Agrost.  Circ.  9  :  7.     1899. 

Annual ;  culms  slender,  glabrous,  cespitose,  10-20  cm.  tall 
or  often  depauperate  ;  blades  flat,  narrow,  pale  green  or  yel- 
lowish, 2-5  cm.  long,  2-3  mm.  wide;  panicles  narrow,  rather 
densely  flowered,  4-7  cm.  long,  the  branches  appressed ; 
spikelets  narrowly  oblong,  2-4  mm.  long,  1.5  mm.  wide,  about 
8-12-flowered;  glumes  unequal,  the  first  1  mm.  long,  the  sec- 
ond a  little  longer;  lemmas  obtuse,  2  mm.  long,  distinctly 
nerved ;  blades,  sheaths,  and  main  panicle  branches  beset  with 
glandular  depressions. 

Sandy  soil,  Idaiio  to  Washington  (Almota)  and  Oregon  (The  Dalles). 
Type  locality".   Almota,    Washington. 

A  specimen  collected  at  Jamacha  by  Canby  in  1894  was  referred  in 
the  Flora  of  California  (Jepson,  Fl.  Calif.  1  :  •142.  1912)  to  Eragrostis 
lugens  Nees,  Agrost.  Bras.  505.  1829.  It  is  a  perennial,  50  cm.  tall, 
with  a  loose  spreading  panicle  of  long-pedicelled  linear  spikelets,  the 
branches  pilose  in  the  axils.  It  may  be  the  same  as  forms  that  have 
been  referred  to  E.  lugcns  but,  having  glabrous  blades,  cannot  be  that  species  as   described  by   Nees. 

Eragrostis  cyperoides   (Thunb.)    Beauv.,  a  South  African  species  with  spikelets  in  lateral  fascicles  on 
stout  axis,   has  been  found  on  ballast  at  Linnton,  Oregon  (Nelson). 


the 


56.    ANTHOCHLOA  Nees; 

.Spikelets   few-flowered,   subsessile  on 

culating  above  the  glumes  and  between  the 

thin-membranaceous,  flabelliform,  petal-lik 

hyaline.     Low   annuals  or  perennials  with 

Species  3,  2  in  the  Andes,   1  in  California.    Ty 


Meyen,  Reise  um  Erde  2:  14.    1835. 

a  simple  axis  and  imbricate,  the  rachilla  disarti- 
florets;  glumes  (in  our  species)   wanting;  lemmas 

e,  many-nerved ;  palea  narrower  than  the  lemma, 
close   spikes.      [Greek,   flower-grass.] 

pe  species,  Anthochloa  lepidtila  Nees. 

1.  Anthochloa  colusana  (Davy)  Scribn. 
Colusa  Grass.     Fig.  429. 

Stapfia   colifsana   Davy,    Erythea    6:    110.   fl.  3.      1898. 
Neostapfta   eohisana   Daw,    Erythea    7:  43.      1899. 
Paryetla   Hack.    Oesterr. 'Bot.   Zeitschr.    49:    133.     1899. 
.'Inthochloa     colnsana     Scribn.     U.     S.     Dept.     Agr.     Div. 
Agrost.    Bull.    17:   221.  /.  517.      1899. 

Annual ;  culms  ascending  from  a  decumbent 
liase,  7-30  cm.  long;  leaves  overlapping,  pale 
green,  scarious  between  the  nerves,  loosely  folded 
around  the  culm  but  not  differentiated  into 
sheath  and  blade,  about  12  mm.  wide  at  the 
middle,  tapering  to  each  end,  5-10  cm.  long, 
keeled  on  the  back  above,  plicate,  minutely  ciliate, 
with  raised  glands  on  the  margins  and  nerves ; 
panicles  pale  green,  cylindric,  at  first  partially  in- 
cluded, never  much  exserted,  3-7  cm.  long,  8-12 
mm.  wide,  the  upper  portion  of  the  axis  bearing, 
instead  of  spikelets,  lanceolate-linear  empty  bracts 
8  mm.  long ;  spikelets  subsessile,  usually  5-flower- 
ed,  6-7  mm.  long,  imbricate;  glumes  wanting; 
lemmas  flabellate,  very  broad,  many-nerved,  5 
mm.   long,  ciliolate-fringed. 

Only  known  from  the  type  collection,  "near  Princeton, 
Colusa  County,  California,  bordering  rain-pools  on  the 
hard  uncultivated  alkali  'goose-lands,'  beside  the  stage 
road  to  Norman"  (Davy). 
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57.    MELICA  L.  Sp.  PI.  66.    1753. 

Spikclets  2  to  several-flowered,  the  rachilla  disarticulating  above  tlic  glumes  and  pro- 
longed beyond  the  perfect  florets  and  bearing  at  the  apex  2  or  3  gradually  smaller  empty 
lemmas,  convolute  together  or  the  upper  inclosed  in  the  lower;  glumes  somewhat  unequal, 
thin,  often  papery,  scarious-margined,  obtuse  or  acute,  3-5-nerved,  sometimes  nearly  as 
long  as  the  lower  floret ;  lemmas  convex,  several-nerved,  membranaceous  or  rather  firm, 
sccirious-margined,  sometimes  conspicuously  so,  awnless  or  sometimes  awned  from  between 
the  teeth  of  the  bifid  apex.  Moderately  tall  perennials,  with  the  base  of  the  culm  often 
swollen  into  a  corm,  closed  sheaths,  usually  flat  blades,  narrow  or  sometimes  open,  usually 
simple  panicles.  [An  Italian  name  for  sorghum,  from  the  Greek,  ntel,  honey. J 
Species  about  60  in  the  cooler  parts  of  the  world.     Type  species,  Melica  nutans  L. 

Spikelets  narrow;   glumes  usually  narrow,  scarious-margined;  sterile  lemmas  similar  to  the  fertile,   the  latter 
acute  or  awned.      cSection   Bromelica.) 
Lemmas  long-awned  from  a  bifid  apex. 

Branches  of  panicle  few,   distant,  spreading,   naked  on  the  lower  half.  1.  M.   smithii. 

Branches   of  panicle  short,  appressed,  spikelet-bearing  from   near   the  liase.  2.   M.   aristata. 

Lemmas  awnless  or   nearly   so. 

Culms   not  bulbous  at  base;  lemmas  mucronate.  3.   M.    harfordii. 

Culms  bulbous   at   base;  lemmas  acute   or  acuminate. 

Lemmas    acuminate,    usually    pilose;    panicle    narrow,    the   branches    short,    usually   appressed,    some- 
times spreading.  4.   M.   subiilata. 
Lemmas   narrowed   to   an    obtuse    or    obscurely    bifid   apex,    not   pilose;    panicle   broad,    the   branches 
long   and    spreading.  5.   M.   geyeri. 
Spikelets   broad;   glumes  broad  and  papery;   st'.rile   lemmas  small  and  convolute,   more   or  less   hidden  in  the 
upper   fertile   lemmas. 
Culms  bulbous   at  base. 

Pedicels   capillary,   flexuous   or  recurved.  6.   M.  spectabilis. 

Pedicels   stouter,   appressed. 

Panicle   narrow;    branches  short,   erect.  7.   M.   bella. 

Panicle  open;   branches  spreading. 

First  glume  about  3   mm.  long.  8.   M.  fugax. 

First   glume   about   8   mm.   long.  9.   M.   inftata. 

C-^lms  not  distinctly  bulbous  at  base   (somewhat  bulbous  in  M.  bulbosa) . 

Spikelets   large, 'reflexed.  10.   M,   stricta. 

Spikelets  smaller,   not  reflexed. 

Fertile  florets  3  or  4  in  each  spikelet;  spikelets  10-12   mm.  long. 

Spikelets  silvery  white;  glumes  about  as  long  as  spikelet;   plant  tall   and  somewhat  woody. 

11.  M.  frutesccns. 
Spikelets  tawny   or  purplish;    glumes   shorter   than  spikelet;    plant   lower,    herbaceous. 

12.  M.    bulbosa. 
Fertile  florets   1   or  2  in   each   spikelet;   spikelets  4-6   mm.   long. 

Fertile  lemmas  pubescent. 
Fertile  lemmas   glabrous. 

1.   Melica  smithii  (Porter)  Vasey. 
Smith's  Alelica.     Fig.  430. 

Aveiia  smithii  Porter;    A.    Gray,   Man.   ed.   5.    640.      1867. 
P^elica   smithii  Vasey,    Bull.    Torrey    Club    15:   294.      1888. 
Melica    retrofracta    Suksdorf,    Deutsch.    Bot.    Monatschr.    19:   92. 

1901. 
Bromelica  smithii   Farw.    Rhodora   21:   77.      1919. 

Culms  slender,  60-120  cm.  tall ;  sheaths  retrorsely 
scabrous:  blades  flat,  lax,  scabrous.  10-20  cm.  long, 
6-12  mm.  wide :  panicle  12-25  cm.  long,  the  branches 
solitary,  distant,  spreading,  naked  below ;  spikelets  3-6- 
flowered.  18-20  mm.  long,  sometimes  purplish ;  gkunes 
acute ;  lemmas  glabrous,  about  10  mm.  long,  awned,  the 
awn  3-5  mm.  long. 

Moist  woodlands,  Washington  and  Oregon  to  northern  Mich- 
igan.    July.     Type  locality:   Lake  Superior  region. 


13.  M.   torreyana. 

14.  M.   imperfecta. 


2.  Melica  aristata  Thurb. 
Awned  Melica.     Fig.  431. 

Melica    aristata    Thurb.;    Boland.    Proc.    Calif.    Acad.    4:   103. 

1870. 
Bromelica   aristata    Farw.    Rhodora    21:   77.      1919. 

Culms  erect  or  decumbent  below,  not  bulljous  at 
at  base,  smooth,  60-100  cm.  tall ;  sheaths  scabrous 
or  pubescent;  blades  flat,  more  or  less  pubescent; 
panicle  narrow,  the  branches  short  and  appressed ; 
glumes  narrow,  5-nerved,  10-12  mm.  long;  lemmas 
5-nerved,  scabrous,  bifid  at  apex,  awned,  the  awn 
6-10  mm.  long. 

Dry  woods,  slopes,  and  meadows,  Washington,  and  south- 
ward in  the  Sierra  Nevada  to  Fresno  County.  June-Aug. 
Type  locality:   Clark's   (now  Wawona),   California. 
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3,  Melica  harfordii  Boland. 
Harford's  Melica.     Fig.  432. 

Mclica  harfordii   Boland.   Proc.    Calif.    Acad.    4:    102.     1870. 
Bromelica    harfordii    Farw.    Rhodora    21:   78.      1919. 


Culms  60-120  cm.  tall,  decumbent  below,  smooth, 
not  bulbous  at  base;  sbeaths  smooth  or  villous; 
blades  scabrous,  firm ;  panicle  narrow,  the  branches 
appressed ;  glumes  narrow,  about  6  mm.  long, 
obtuse;  lemmas  7-nerved,  pilose  on  lower  part  of 
margin,  the  apex  emarginate,  mucronate  or  shortr 
awned ;   awn  less  than  2  mm.  long. 

Open  dry  woods  and  slopes,  British  Columbia  south  in 
the  Coast  ]Ranges  to  Monterey  County.  June-July.  Type 
locality:   Santa    Cruz    road    near    Lexington,    California. 

Melica  harfordii  minor  Vasey,  Bull.  Torrey  Club  15:  48. 
1888.  (Melica  harfordii  tcnuior  Piper,  Contr.  U.  S.  Nat. 
Herb.  11:  127.  1906.  Bromelica  harfordii  minor  Farw. 
Rhodora  21:  78.  1919.)  Culms  more  slender,  mostly  less 
than  50  cm.  tall;  blades  short  and  narrow,  about  1  mm. 
wide,  mostly  involute.  Washington  and  Oregon  (Siskiyou 
Mountains,   the  type   locality;   McKenzie  River).     July. 


4.  Melica  subulata  (Griseb.)  Scribn. 
Alaska  Onion-grass.     Fig  433. 

Bromiis  siibniatus  Griseb.   in   Ledeb.    FI.   Ross.    4:   358.      1853. 
Fcstuca    ccpacca    Phil.    Linnaea    33:   297.      1865. 
Melica   acuminata   Boland.    Proc.    Calif.    Acad.    4:    104.      1870. 
Melica  subulata  Scribn.   Proc.   Acad.   Phila.    1885:   47.      1885. 
Melica  cepacea  Scribn.   U.   S.  Dept.  Agr.  Div.  Agrost.   Circ.  30 : 

8.      1901. 
Bromelica    subulata    Farw.    Rhodora    21:   78.      1919. 

Culms  60-120  cm.  tall,  bulbous  at  base;  panicle 
narrow,  the  branches  appressed  or  sometimes  spread- 
ing; spikelets  narrow,  2-2.5  cm.  long,  loosely  several- 
flowered  ;  glumes  narrow,  obscurely  nerved,  the  sec- 
ond about  8  mm.  long,  shorter  than  the  lower  lemma ; 
lemmas  prominently  7-nerved,  gradually  narrowed 
to  an  acuminate  point,  awnless.  the  keel  and  marginal 
nerves   pilose-ciliate. 

Meadows,  banks,  and  shady  slopes,  Alaska  to  Lake  Tahoe 
and  Mount  Tamalpais,  east  to  Wyoming,  May-July.  Type  lo- 
cality: Unalaska. 


5.   Melica  geyeri  Alunro. 
■     Geyer's  Onion-grass.    Fig.  434. 

Melica    geyeri    Munro;     Boland.     Proc.    Calif.    Acad.    4:   103. 

1870. 
Melica    bromoides    Boland.;    A.    Gray,    Proc.    Am.    Acad.    8: 

409.      1872. 
Bromelica  geyeri  Farw.    Rhodora  21:   78.      1919. 

Culms  1-1.5  meters  tall,  bulbous  at  base;  sheaths 
glabrous  or  sometimes  pubescent ;  blades  scabrous, 
fiat ;  panicle  open,  the  lower  branches  slender, 
spreading,  bearing  a  few  spikelets  above  the  middle; 
spikelets  narrow,  12-20  mm.  long ;  glumes  broad, 
smooth,  papery,  the  second  about  6  mm.  long ;  lem- 
mas scaberulous,  obtuse,  awnless. 

Wooded  ravines  and  along  streams,  Oregon  to  cential 
California;  also  in  British  Columbia.  May-July.  Type  lo- 
cality:  Russian    River   Valley. 
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6.  Melica  spectabilis  Scribn. 
Showy  Onion-grass.     Fig.  435. 

Melica   spectabilis    Scribn.    Proc.    Acad.    Phila.    1885:   45.     1885. 

Culms  30-100  cm.  tall,  bulbous  at  base ;  panicle  nar- 
row, the  branches  appressed ;  sheaths  pubescent ;  spikelets 
purple-tinged.  10-15  mm.  long.  4  or  5-flo\vered.  the  pedi- 
cels slender,  curved ;  glumes  broad  and  papery,  shorter 
than  the  lower  lemma ;  lemmas  strongly  7-nerved.  obtuse, 
awnless. 


Rock>'  or  open  woods  and  thickets,  in  the  Arid  Transition  Zone; 
Washington  to  Montana  and  Colorado,  south  to  northwestern 
California  (Sherwood,  Hitchcock).  May-July.  Type  locality: 
Colorado. 


7.  Melica  bella  Piper. 


Onion-grass.     Fig. 


436. 


Melica   bella   Piper,   U.    S.   Dept.    Agr.    Div.   Agrost.   Circ.    27:   10. 
1900. 

Culms  30-60  cm.  tall,  bulbous  at  base;  sheaths  and 
blades  glabrous  or  scabrous;  panicle  narrow,  the 
branches  short  and  appressed;  spikelets  10-15  mm.  long, 
papery  with  age ;  glumes  broad,  the  second  8  mm.  long ; 
lemmas  obscurely  nerved,  obtuse  or  slightly  emarginate, 
awnless. 

Rocky  woods  and  hills.  Arid  Transition  Zone;  Washington  to 
central  California,  east  to  Montana  and  Washington.  May- 
Aug.    Type  locality:   "Upper   Platte." 

Melica  bella  intonsa  Piper,  Contr.  U.  S.  Nat.  Herb.  11:  128. 
1906.  Leaves  softly  pubescent.  Washington  to  central  Cali- 
fornia  and    Nevada.     Type  locality:   Wenas,   Washington. 


8.  Melica  ftigax  Boland 
Small  Onion-grass 


Fig.  437. 


Melica  fugax  Boland.   Proc.  Calif.  Acad.  4:    104.      1870. 
Melica   fugax    madophvlla    Piper,    Contr.    U.    S.    Nat.    Herb. 
11:   128.     1906. 

Culms  30-60  cm.  tall,  bulbous  at  base;  sheaths 
retrorsely  scabrous ;  blades  scabrous,  usually  pu- 
bescent beneath  (glabrous  in  var.  madophylla)  ; 
panicle  narrow,  open,  the  few  lower  branches  2-5 
cm.  long,  stiffly  spreading,  few-flowered ;  spike- 
let  about  6  mm.  long,  2-  or  3-flowered.  usually 
purple-tinged ;  glumes  broad,  papery,  the  second 
nearly  as  long  as  the  lower  lemma ;  lemmas  ob- 
scurely nerved,  obtuse  or  emarginate,  awnless. 

Dry  hills  in  the  Arid  Transition  Zone;  Washington  to 
central  California  (Lake  Tahoe)  and  east  to  Nevada.  June- 
Aug.     Type   locality:    Donner   Lake,   California. 
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9.  Melica  inflata  (Boland.)  Vasey. 
Sierra  Onion-grass.     Fig.  438. 

Melica  poaeoides  inflata  Boland.   Proc.   Calif.   Acad.   4:   101.      1S70. 
Melica  inflata  Vasey,    Contr.    U.   S.   Nat.   Herb.    1:   269.      1893. 

Culms  60-100  cm.  tall,  bulbous  at  base ;  panicle  more 
or  less  open,  the  few  branches  long,  spreading  at  least 
in  anthesis ;  spikelets  several-flowered,  about  12  mm.  long, 
l)road.  pale  green ;  glumes  broad,  shorter  than  the  lemmas, 
scabrous  on  the  strong  nerves  ;  lemmas  scabrous,  strongly 
nerved. 

Wet  meadows;  known  only  from  California  (Mount  Shasta;  Yo- 
Semite    National    Park;.     June.     Type    locality:   Yosemite    Valley. 


10.  Melica  stricta  Boland. 
Nodding  Alelica.     Fig.  439. 

Melica   stricta  Boland.    Proc.    Calif.    Acad.    3:   4.      1863. 

Culms  15-40  cm.  tall,  the  base  somewhat  thickened 
but  not  bulbous ;  panicle  narrow,  few-flowered, 
nearly  simple,  usually  1  or  2  branches  below ;  spike- 
lets  large,  about  12  mm.  long,  reflexed  on  rather 
delicate  pedicels ;  glumes  nearly  as  long  as  the  spike- 
let,  longer  than  the  lower  lemma ;  lemma  scabrous, 
obtuse,  awnless. 

liocky  slopes  and  banks  in  the  Arid  Transition  Zone; 
Oregon  to  San  Bernardino  Mountains,  and  east  to  Utah. 
June-July.     Type    locality:   Yosemite   Valley. 


11.   Melica  frutescens  Scribn. 
Tall  Melica.     Fig.  440. 

Melica  frutescens  Scribn.   Proc.   Acad.    Phila.    1885:   45.  pi.  1. 
f.  15,  16.      1885. 

Culms  1-2  meters  tall,  rather  woody  below,  not 
bulbous  at  base ;  blades  short,  especially  on  the 
branches  and  innovations ;  panicle  silvery-shining, 
narrow,  the  branches  short  and  appressed;  spike- 
lets  about  12  mm.  long;  glumes  about  as  long  as 
the  spikelet,  prominently  5-nerved ;  lemmas  acute, 
entire,   awnless,   7-nerved. 

Hills  and  canons,  Lower  Sonoran  Zone;  southern  Cali- 
fornia to  Lower  California.  Apr. -May.  Type  locality:  San 
Diego. 


12.  Melica  bulbosa  Geyer. 
Western  Alelica.     Fig.  441. 

Melica    bulbosa    Geyer;    Thurb.    in    S.    Wats.    Bot.    Calif.    2:   304. 

1880. 
Melica   calif omica  Scribn.    Proc.    Acad.    Phila.    1885:   46.      1885. 
Melica  longiligula  Scribn.  &  Kearn.  U.  S.  Dept.  Agr.  Div.  Agrost. 

Bull.   17:   225.  /.  521.      1899. 

Culms  60-120  cm.  tall,  the  base  usually  decumlient 
and  often  more  or  less  bulbous  or  corm-like ;  lower 
sheaths  on  the  older  culms  persistent,  brown  and  split 
into  numerous  fibers ;  panicle  narrow,  rather  densely 
flowered,  10-20  cm.  long,  tawny  or  purplish,  not  silvery- 
shining;  spikelets  10-12  mm.  long,  papery,  3-4-flowered ; 
second  glume  about  7  mm.  long;  lemmas  rather  promi- 
nently  7-nerved,    awnless. 

Mountain  meadows  and  rocky  woods,  Oregon  to  Nevada  and 
<onth  to  southern  California.  May-June.  Type  locality:  Santa 
Ynez. 
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13.  Melica  torreyana  Soribn. 
Torrey's  ■Nlelica.     Fig.  442. 

Melica   torreyana   Scribn.    Proc.   Acad.   Phila.    1885:   43.      1885. 

Culms  from  a  loose  and  decumbent  base,  30-100 
cm.  tall,  not  bulbous ;  blades  flat,  lax ;  panicle  nar- 
row, rather  loose,  the  branches  more  or  less  fascicled, 
appressed  or  ascending,  the  lower  fascicles  distant ; 
spikelets  4-6  mm.  long,  with  1  or  2  perfect  florets 
and  a  rudiment ;  glumes  strongly  nerved,  nearly  as 
long  as  spikelet :  lemmas  pubescent ;  rudiment  long- 
pediceled,  obovoid-truncate.  divergent. 

Thickets  and  banks  at  low  altitudes,  in  the  Arid  Transition 
Zone;  central  California,  especially  in  the  Bay  region.  Apr.- 
June.     Type   locality:   Xew    .Alniaden. 


Melica 

California 
Type  local 


14.   Melica  imperfecta  Trin. 
Small-riowered  ^Melica.     Fig.  44.t. 

Melica  imperfecta  Trin.  Mem.  Acad.   St.  Petersb.   VI.   Sci.   Nat. 

2':   59.      1836. 
Melica  colpodioides  Nees,   Ann.    Nat.    Hist.    1:   283.      1838. 
Melica  panicoides   Nutt.    Tourn.   Acad.   Phila.   II.    1:   188.      1848. 
Melica  poaeoides   Nntt.    journ.    Acad.    Phila.    II.    1:    188.      1848. 
Poa  thurheriana  Vasey,    U.   S.   Dept.   Agr.    Div.    Bot.   Bull.    13-: 

pi.  84.      1893   (as  to  plant  figured). 
Melica  parishii  Vasey;    Beal,   Grasses   X.   Am.   2:   500.      1896. 

Culms  erect.  30-100  cm.  tall;  blades  narrow,  usu- 
ally not  over  2  mm.  wide ;  panicle  narrow,  5-30  cm. 
in  length,  the  branches  more  or  less  fascicled,  long 
and  short  together;  spikelets  4-6  mm.  long,  purple- 
tinged,  usually  with  1  perfect  floret  and  a  rudiment ; 
glumes  indistinctly  nerved ;  lemma  a  little  longer 
than  the  glumes,  smooth,  indistinctly  nerved,  obtuse ; 
rudiment  oblong,  short-stipitate,  appressed  to  the 
palea. 

Dry  open  woods  and  rocky  hillsides.  Arid  Transition  and 
Upper  Sonoran  Zones;  Coast  Ranges  from  the  Bay  region  south 
into    Lower    California.     Mar.-June.     Type    locality:    California. 

Melica  imperfecta  refracta  Thurb.  in  S.  Wats.  Bot.  Calif. 
2:  303.  1880.  Lower  branches  of  panicle  spreading  or  re- 
fle.xed;  blades  pubescent.  Southern  California.  Type  locality: 
San    Bernardino. 

Melica  imperfecta  flexuosa  Boland.  Proc.  Calif.  Acad.  4: 
101.  1870.  Lower  branches  of  panicle  spreading  or  refle.xed: 
blades  glabrous.  Central  California  to  Lower  California.  Type 
locality:  "Mariposa  to  Clark's." 

imperfecta   minor   Scribn.   Proc.    Acad.    Phila.    1885:   42.      1885.     Southern    California   and    Lower 
Blades    glabrous,    very    narrow;    plant    low,    less    than    30    cm.    tall,    a    scarcely    distinct    variety. 
ity :   San   Bernardino   Mountains. 


58.    PLEUROPOGON  R.  Br.  Suppl.  App.  Parry's  Voy.  180.  pi.  D.    1823. 

Spikelets  several-  to  many-flowered,  linear,  the  rachilla  disarticulating  above  the  glumes 
and  between  the  florets;  glumes  unequal,  membranaceous  or  subhyaline.  scarious  at  the 
somewhat  lacerate  tip,  the  first  1-nerved,  the  second  indistinctly  3-nerved ;  lemmas  mem- 
branaceous, 7-nerved,  with  a  round  indurate  callus  at  base,  the  apex  entire  or  2-toothed. 
the  midnerve  extending  into  a  short  mucro  or  into  an  awn  ;  palea  2-keeled,  the  keels  winged. 
Soft  annuals  or  perennials  with  flat  blades  and  loose  racemes  of  rather  large  spikelets. 
[Greek,    side-beard.] 

Species  3,  1  in  the  arctic  region,  2  on  the  Pacific  Coast  of  the  United  States.  Type  species,  Plcuro- 
pogon  sabinii  R.   Br. 

Lemmas  about  6  mm.  long,  scabrous  and  strongly  nerved;  spikelets  not  refracted;  culm  usually  not  over 
60  cm.  tall.  ^-   ^-    <:alt]or,ucus. 

Lemmas  about  8  mm.  long,  smooth  or  slightly  scabrous;  spikelets  often  refracted;  culms  iisually  over 
1  meter  tall.  ^-   "^^    '''/'^'"■'"•f- 
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1.  Pleuropogon  californicus    (Nees) 

Benth. 

California  Pleuropogon.     Fig.  444. 

Lophochlacim    calif ornica    Nees,    Ann.    Nat.    Hist.    1:   283. 

1838. 
Pleuropogon    californicus    Benth.;    Vasey,    Grasses    U.    S. 

40.      1883. 

Annual;  culms  30-60  cm.  tall;  blades  short, 
abruptly  narrowed  at  apex ;  racemes  15-20  cm. 
long;  s'pikelets  distant,  about  2.5  cm.  long,  erect 
or  somewhat  spreading,  short-pediceled ;  glumes 
obtuse,  erose  at  apex,  the  iirst  4  mm.,  the  second 
6  mm.  long;  scabrous,  toothed  and  scarious  at 
apex,  the  nerves  prominent;  the  awn  variable; 
usually  6-12  mm.  long,  sometimes  wanting ; 
wings  of  palea  prominent,  cleft,  forming  a  tooth 
about  the  middle. 

Wet  meadows  and  marshy  ground,  Transition  Zone; 
Mendocino  County  to  the  San  Francisco  Bay  region. 
Apr. -June.    Type  locality:   California. 


2.  Pleuropogon  refractus  (A.  Gray)  Benth. 
Nodding  Pleuropogon.     Fig.  445. 

Loplwchlaena   refracta   A.    Gray,    Proc.    Am.    Acad.    8:   409. 

1872. 
Pleuropogon    refractus    Benth.;    Vasey,    Grasses    U.    S.    40. 

1883. 

Perennial;  culms  1-1.5  meters  tall;  spikelets 
about  as  in  P.  californicus,  spreading,  or  often 
reflexed ;  lemmas  8  mm.  long,  only  minutely  sca- 
brous, the  nerves  less  prominent ;  awn  variable,  as 
much  as  12  mm.  long  or  nearly  wanting ;  palea 
narrow,  keeled  to  about  the  middle,  scarcely 
toothed. 

Bogs,  wet  meadows,  and  mountain  streams.  Transition 
Zone;  west  of  the  Cascades,  Washington  to  Mendocino 
County,  California.    May-Aug.     Type  locality:    Oregon. 

59.    DISTICHLIS  Raf.  Journ.  de  Phys.  89  :  104.    1819. 

Spikelets  dioecious,  several-  to  many-flowered,  the  rachilla  of  the  pistillate  spikelets  dis- 
articulating above  the  glumes  and  between  the  florets ;  glumes  unequal,  broad,  acute,  keeled, 
mostly  3-nerved,  the  lateral  nerves  sometimes  faint,  or  obscured  by  striations  and  inter- 
mediate nerves;  lemmas  closely  imbricate,  firm,  the  pistillate  coriaceous,  the  margins 
bowed  out  near  base,  acute  or  acutish,  3-nerved,  with  several  intermediate  nerves  or  stria- 
tions ;   palea  as  long  as  the  lemma  or  shorter,  the  pistillate  coriaceous,   inclosing  the  grain. 

Low  perennials  with  extensively  creeping  scaly 
rhizomes,  erect  rather  rigid  culms,  and  short  dense 
rather  few-flowered  panicles.    [Greek,  two-ranked.] 

Species  about  6  in  salt  marshes  of  the  coast  and  interior 
in  America.     Type  species,    Uniola  spicata  L. 

1.  Distichlis  spicata    (L.)   Greene. 
Salt  Grass.     Fig.  446. 

Uniola  spicata   L.   Sp.    PI.    71.      1753. 

Distichlis   maritima   Raf.   Journ.   de  Phys.   89:    104.      1819. 
Uniola  stricta  Torr.   Ann.   Lye.    N.    Y.    1:    155.      1824. 
Distichlis  spicata   Greene,    Bull.    Calif.    Acad.    2:   415.      1887. 
Distichlis   dcntata    Rydb.    Bull.   Torrey   Club   36:   536.      1909. 

Plants  forming  extensive  patches  of  tough  sod, 
pale  or  glaucous ;  culms  10-60  cm.  tall  •  sheaths 
overlapping;  ligule  short;  blades  often  conspicu- 
ously distichous,  rigidly  ascending,  long-pilose  at 
the  very  base ;  panicle  narrow,  2-7  cm.  long ;  spike- 
lets 8-16  mm.  long,  the  florets  closely  imbricate ; 
pistillate  spikelets  more  turgid  than  the  staminate. 

Salt  marshes  and  alkaline  soil,  at  low  altitudes,  Nova 
Scotia  to  British  Columbia,  south  to  Mexico.  Apr. -July. 
Type    locality:   north   Atlantic   Coast   of   America. 
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60.    BRIZA  L.  Sp.  PI.  70.    1753. 

Spikelets  several-flowered,  broad,  often  cordate,  the  florets  crowded  and  spreading  hori- 
zontally, the  rachilla  glabrous,  disarticulating  above  the  glumes  and  between  the  florets,  the 
uppermost  floret  reduced;  glumes  about  equal,  broad,  papery-chartaceous  with  scarious  mar- 
gins ;  lemmas  papery,  broad  and  scarious-margined,  semicordate  at  base,  several-nerved,  the 
nerves  often  obscure,  the  apex  in  our  species  obtuse  or  acutish;  palea  much  shorter  than  the 
lemma.  Low  annuals  or  perennials,  with  erect  culms,  flat  blades,  and  usually  open  showy 
panicles,  the  pedicels  in  our  species  being  capillary,  allowing  the  spikelets  to  vibrate  in  the 
wind.     [Greek  for  a  kind  of  grain.] 

Species  about  20,  the  two  found  in  the  United  States  introduced  from  Europe.  Type  species,  Bri:a 
media  L. 


Panicle  drooping;  spikelets  10  mm.  broad. 
Panicle  erect;  spikelets  not  over  4  mm.  broad. 

1.  Briza  maxima  L. 
Large  Quaking-grass.    Fig.  447. 

Briza  maxima   L.  Sp.   PI.   70.      1753. 

Annual;  culms  erect  or  decumbent  at  base.  30-60 
cm.  tall ;  panicle  drooping,  few-flowered ;  spikelets 
ovate,  12  mm.  long  or  more,  10  mm.  broad,  the  pedi- 
cels slender,  drooping;  glumes  and  lemmas  usually 
purple-    or   brown-margined. 

A  native  of  Europe;  sometimes  cultivated  in  gardens  for 
ornament;  sparingly  escaped  in  California  (Big  Sur,  Davy). 
Type  locality,  Europear 


1.  B.  maxima. 

2.  B.  minor. 


2.  Briza  minor  L. 

Small  Quaking-grass.     Fig.  448. 

Bj-ica  minor  L.   Sp.   PI.   70.      1753. 

Annual;  culms  erect,  10-40  cm.  tall;  panicle 
erect,  pyramidal,  many-flowered.  the  main 
branches  stifTly  ascending,  the  capillary  branch- 
lets  spreading;  spikelets  triangular-ovate,  3  mm. 
long. 

Naturalized  from  Europe,  rather  common  from  central 
California  to  British  Columbia;  also  in  the  Eastern  States. 
:\Iay-Tuly.     Type   locality,   European. 

61.    DACTYLIS  L.  Sp.  PI.  71.    1753. 

Spikelets  few-flowered,  compressed,  nearlv  sessile  in  dense  1-sided  fascicles,  these  ar- 
ranged at  the  ends  of  the  few  branches  of  a  panicle,  the  rachilla  finally  disarticulatmg  between 
the  spikelets;  glumes  2,  unequal,  carinate,  acute, 
hispid-ciliate  on  the  keel;  lemmas  compressed- 
keeled,  mucronate,  5-nerved,  ciliate  on  the  keel. 
Perennials  with  flat  blades  and  fascicled  spikelets. 
[Greek,  a  finger.] 

Species    2    or    3,    one    cultivated   and    naturalized    in    the 
United  States.     Type   species,   Dactylis  glomerata   L. 


1.  Dactylis  glomerata  L. 


Orchard-grass. 


Fio-.  449. 


Dactylis  glomerata  L.   Sp.   PI.   71.      1753. 

Plants  in  large  tussocks ;  culms  erect,  60-120  cm. 
tall;  blades  broadly  linear;  panicle  7-15  cm.  long, 
the  few  stiff  branches  naked  below,  contracted  after 
flowering;  spikelets  crowded  in  dense  1-sided 
clusters  at  the  ends  of  the  branches. 

A  native  of  Europe,  commonly  cultivated  in  the  cooler 
regions  of  the  United  States  as  a  meadow  grass.  Escaped 
along  roadsides  and  in  waste  places,  especially  at  inter- 
mediate altitudes,  throughout  our  area.  June-Aug.  Type 
locality.  European. 
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62.  CYNOSURUS  L.  Sp.  PI.  72.    1753. 

Spikelets  of  two  kinds,  sterile  and  fertile  intermixed  in  unilateral  fascicles,  these  ar- 
ranged in  a  dense  spike-like  panicle;  sterile  spikelets  consisting  of  2  glumes  and  several 
narrow  acuminate  1-nerved  lemmas  on  a  continuous  rachilla ;  fertile  spikelets  2-3-flowered. 
the  glumes  narrow,  the  lemmas  broader,  rounded  on  the  back,  bearing  a  slender  short 
awn,  the  racliilla  disarticulating  above  the  glumes.     [Greek,  dog-tail.] 

Species   4,    in   the   Mediterranean    region,    1    occasionally    cultivated    in    the    United    States,    and    sparingly 
escaped   into   waste   places.     Type   species,    Cynosurus   cristatus   L. 


1.  Cynosurus  cristatus  L. 
Crested  Dog's-tail  Grass.     Fig".  450. 

Cynosurus  cristatus  L.  Sp.   PI.   72.      1753. 

Perennial ;  culms  slender,  erect,  30-80  cm.  tall ;  blades 
short,  narrow,  erect,  glabrous  or  scabrous  toward  apex  ; 
panicles  spike-like,  3-10  cm.  long  about  5  mm.  thick. 

Sparingly  occurring  in  fields  and  waste  places  in  the  eastern 
States,  and  in  Oregon  (Portland,  Salem).  June.  Type  locality, 
European. 

Cynosurus  echinatus  L.,  a  low  grass  with  ovate  heads  1-3  cm. 
long,  and  bristly-awned  spikelets,  has  been  found  at  Sausalito,  Cali- 
fornia (Eastti'ood),  and  Eugene,  Oregon  (Bradshaw);  also  on 
Vancouver    Island. 


63.  ACHYRODES  Boehmer  in  Ltidw.  Def.  Gen.  PI.  420.  1760. 
[Lamarckia  Moench,  Meth.  PI.  201.  1794.] 
Spikelets  of  2  forms,  in  fascicles,  the  terminal  one  of  each  fascicle  fertile,  the  others 
sterile;  fertile  spikelet  with  1  perfect  floret,  the  rachilla  produced  beyond  the  floret  as  a 
slender  stipe,  bearing  a  small  awned  empty  lemma  or  reduced  wholly  to  an  awn ;  glumes 
narrow,  acuminate  or  short-awned,  1-nerved;  lemma  broader,  raised  on  a  slender  stipe; 
scarcely  nerved,  bearing  just  below  the  apex  a  slender  straight  awn;  sterile  spikelets  linear, 
1-3  in  each  fascicle,  consisting  of  2  glumes  similar  to  those  of  the  fertile  spikelet.  and 
numerous  distichously  imbricate,  obtuse  awnless  empty  lemmas.  A  low  erect  annual  with 
tlat  blades  and  oblong  1-sided  compact  panicles  of  crowded  fasciculate  spikelets,  the  fertile 
being  hidden,  except  the  awns,  by  the  numerous  sterile  ones.      [Greek,  chaflf-like.] 

Species    1,    a   native    of    southern    Europe,    naturalized    in   southern    California.     Type    species,    Cynosuttts 
aureus  L. 

1.  Achyrodes  aiareum  (L.)  Kuntze. 
Golden-top.     Fig.  451. 

Cynosurus  aureus  L.   Sp.  PI.   73.      1753. 
Lamarckia   aurea  Moench,   Meth.    PI.    201.     1794. 
Achyrodes    aureum     Kuntze,     Rev.     Gen.     PI.     2:   758. 
l"891. 

Culms  erect,  or  decumbent  at  base,  10-40 
cm.  tall ;  leaves  smooth  ;  ligule  prominent,  de- 
current  as  a  broad,  scarious  margin ;  panicle 
dense,  2-7  cm.  long.  1-2  cm.  wide,  shining, 
golden-yellow  or  ])urplish.  the  branches  close, 
short,  erect ;  pedicels  fascicled,  somewhat 
clavate,  pubescent,  spreading  at  right  angles 
or  drooping,  the  fascicle  with  a  tuft  of  long 
whitish  hairs  at  the  base;  fertile  spikelet 
about  2  mm.  long,  the  sterile  6-8  mm.  long ; 
glumes  narrow,  hyaline,  2  mm.  long ;  lemmas 
awned  from  below  the  apex. 

A  native  of  the  Mediterranean  region,  abundantly 
naturalized  in  southern  California,  rarer  northward 
to  Santa  Clara  County;  also  in  northern  Mexico. 
Mar. -May.     Type  locality,   Etiropean. 
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64.  FLU  MINE  A  Fries,  Summ.  \'ey;-.  Scand.  247.  1846. 
[ScoLOCHLO.^  Link,  Hort.  Berol.  1  :  136.  1827,  not  Mert.  &  Koch,  1823.] 
Spikelfts  3-4-flo\vered,  the  rachilla  disarticulating  ahove  the  glumes  and  between  the 
florets :  glumes  somewhat  unequal,  somewhat  scarious  and  lacerate  at  summit,  the  first  3- 
nerved".  The  second  5-nerved,  about  as  long  as  the  tirst  lemma;  lemmas  hrm,  rounded  on 
the  back,  villous  on  the  callus,  7-nerved,  the  nerves  rather  faint  and  unequal,  extending 
into  the  ?carious  lacerate  apex;  palea  narrow,  flat,  about  as  long  as  the  lemma.  Tall 
perennials   with   succulent   rhizomes,   flat   blades,   and   spreading  panicles.      [Latin,   belonging 

to    rivers.] 

Species  2.  one  in  Saghalin,   the  otlier  in   northern  Eurasia  and  northern   \orth   America,   extendinsr  south 
to  Iowa.     Type  species,  Festiica  boiealis  Mert.   &   Koch. 

1.  Fluminea  festucacea   ( Willd.)    Hitchc. 
Fkiminea.     Fig.  452. 

Ariindo   fcstiu\nca    Willd.    Enum.    PI.    1:    126.      1809. 
Festuca  borcalis  Mert.  &   Koch,  Deutschl.   Fl.   1:   664.      1823. 
Scolochloa   fcstiuacea   Link,    Hort.    Berol.    1:    137.      1827. 
t'htmiiiea    ariiiidiiiacea    Fries,    Summ.    Veg.    Scand.    1:    247. 

1846. 
Craphethorum   fcstucaccum   A.    Gray,   Ann.    Bot.    Soc.    Can. 

1:   57.      1861. 
Fluminea    festucacea  Hitchc.    U.    S.    Dept.    Agr.    Bull.    772: 

38.      1920. 

Culms  erect,  smooth,  1-1.5  meters  tall;  blades 
smooth,  witli  scabrous  margins,  15-30  cm.  long, 
4-8  mm.  wide;  panicle  15-30  cm.  long,  open,  the 
branches  ascending,  several  at  the  lower  nodes, 
scabrous,  naked  below,  the  longer  7-10  cm.  long; 
spikelets  6-8  mm.  long ;  glumes  acute ;  lemmas 
scabrous,  7-nerved. 

Wet  places,  Manitoba  to  British  Columbia,  south  to 
Iowa,  and  extending  into  eastern  Oregon;  also  in  northern 
Europe.     .Tuly.     Type  locality,    European. 

65.    POA  L.  Sp.  PI.  67.    1753. 

Spikelets  2  to  several-flowered,  the  rachilla  disarticulating  above  the  glumes  and  he 
tween  the  florets,  the  uppermost  floret  reduced  or  rudimentary;  glumes  acute,  keeled,  some 
what  unequal,  the  first  1-nerved,  the  second  usually  2-nerved ;  lemmas  somewhat  keeled, 
obtuse  or  acutish,  awnless,  membranaceous,  often  somewhat  scarious  at  the  tip,  S-nerved. 
the  nerves  sometimes  pilose.  Annual  or  usually  perennial  species  of  low  or  rather  tail 
grasses  with  spikelets  in  open  or  contracted  panicles,  the  blades,  at  least  when  flat,  ending 
in  a  navicular  point.      [Greek,  grass,  a   fodder.] 

Species    probably    over    200    in    the    temperate    and    cool    regions    of    the    world.     Type    species,    Poa    pra- 
teiisis  L. 

Plants  annual. 

Lemmas  villous  on  the  nerves  below. 

Panicle  pyramidal,   open;   sheaths  smooth. 
Panicle   narrow,   contracted;   sheaths  scabrous. 
Lemm.as  not  villous  on  the  keel  and  nerves. 

Sheaths  usually  rough;  lemmas  pubescent  on  the  back. 
Sheaths  smooth;   lemmas  smooth. 
Plants  perennial. 

Creeping  rhizomes  present. 

Culms  conspicuously  flattened. 
Culms  terete   or  slightly  flattened. 

Glumes  about  8  mm.  long;   spikelet   1-1.5   cm.  long. 
Glumes   and   spikelets  smaller. 

Blades  involute;   tirst  two   species   plants  of  seacoast  dunes 

Lemmas  pilose  on  the  keel;  panicle  a  dense  ovoid  head;  plants  dioecious^ 

Lemmas   not   pilose;    panicle  small   but   rather   open. 
Glumes  about   3   mm.  long;   web  sparse. 
Glumes   about    5   mm.   long;   web   copious. 
Blades  flat   or   folded;  plants   of  the  interior. 
Lemmas   without   cobwebby   liairs   at  base. 

Panicle   almost   spikelike;   glumes   2   mm.   long. 
Panicle  open;   glumes   4   mm.    long. 
Lemmas  with  a  tuft  of  cobwebby  hairs  at  base. 
Lemmas  not  pilose  on  the  keel   oi;  nerves. 
Lemmas  pilose  on  keel  and  marginal  nerves. 
Lemmas   3   mm.   long. 
Lemmas   5   mm.   long. 
Creeping  rhizomes  wanting.  ,      ,    • 

Lemmas  villous  on  the  nerves  or  provided  with  a  tuft  of  cobwebby  hairs  at  base 
Lemmas  with  a  tuft  of  cobwebby  hairs  at  base. 

Keel  of  lemma  slightly  villous,  the  lateral  nerves  glabrous. 


1. 

2. 

P. 
P. 

ainiua. 
bigeloiii. 

3. 

4. 

P. 
P. 

how  el  Hi. 
bolanderi. 

5. 

P. 

compressa. 

6. 

P. 

iiiacranfha. 

s. 
7. 

P. 

douglasii. 

8. 
9. 

P. 
P. 

con  finis, 
piperi. 

10. 

n. 

P. 
P. 

atropurpurea 
nervosa. 

12. 

P. 

kelloggii. 

13. 

14. 

P. 
P. 

pratensis. 
rhisomata. 

15. 

P. 

triiialis. 
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Keel  and  lateral  nerves  villous. 

Sheaths   retrorsely  scaberulous;    culms    1-1.5  meters   tall.  17.   P.   occidentalis. 

Sheaths  glabrous  or  very  slightly  scaberulous. 

Plants  of  the  Alpine  Zone,  low  and  tufted;  web  scant.  16.   P.   Icptocoma. 

Plants  of  the  Transition  Zone,  mostly  50-100  cm.  tall;  web  abundant. 

18.   P.  pahistns. 

l.emma  with  no  tuft  of  cobwebby  hairs  at  base. 

Blades  short  and  flat,  2-5  mm.  wide;  an  alpine  plant.  19.   P.    alpiiia. 

Blades  long  and  slender,  mostly  folded  or  involute. 
Blades  soft  and  lax,  flat  or  loosely  involute. 

Panicles  long-exserted;   culms  stiffly  erect;   plants  of  alpine  regions. 20.   P.    vnpicola. 
Panicles  short-exserted;  culms  somewhat  decumbent  at  base;  plants  of  the  seacoast. 

21.   P.   pachypholis. 
Blades  firm  and  stiff,  mostly  basal,  the  panicles  long-exserted;   plants  of  deserts. 

Ligule  5-7  mm.  long,  acute.  22.    P.    longUigula. 

Ligule  short,  rounded  or  truncate.  23.  P.   fendlenana. 

Lemma  not  villous  on  nerves  nor  with  tuft  of  cobwebby  hairs  at  base,  sometimes  pubescent  on   lower 
part  of  back. 
Lemma  minutely  pubescent  on  the  lower  half  or  third,  the  hairs  somewhat  curled. 

Sheaths  scaberulous;  panicle  usually  narrow  and  rather  long,  the  branches  short  and  appressed. 

24.    P.   scabrclla. 

Sheaths  smooth. 

Culms  decumbent  and  loose  at  base;  plants   usually  lax;   panicle  open,  the  branches  slender, 

spreading.  ^5.    P.    graciUiina. 

Culms    erect    trom    a    densely    tufted    base;    panicle    narrow,    the    branches    appressed    except 
during  anthesis. 
Plants  slender,   averaging  less  than   30   cm.   tall;    blades   in   a  short  basal   cluster,   usually 

folded.  -^-    P-   saiidbergii. 

Plants  stout,   averaging  over   50  cm.   tall;  blades  not  usually  conspicuously  basal,   usually 
flat.  27.   P.    can  by  I. 

Lemmas  glabrous  or  scabrous. 

Panicle  narrow,  mostly  over   10  cm.  long,  the  branches  appressed,  except  in  anthesis;  plants  ro- 
bust, usually  over  50  cm.  tall. 
Sheaths  scabrous;  ligule  long.  28.   P.    iiciadensis. 

Sheaths  smooth;  ligule  short. 

Blades  flat.  29.    P.   awp'a. 

Blades  involute.  30.   P.    brachyglossa. 

Panicle  short,  compact  or  open,  less  than  10  cm.  long. 

Blades  of  the  culm  flat,  those  of  the  lower  culm  2-i  mm.  wide;  alpine  grasses. 

Panicle  rather  loose,  short-exserted,  mostly  green;  culms  low,  in  tufts  from  firm  branched 

caudices.  31.   P.    curUfoha. 

Panicle    compact,    spikelike,    Icng-exserted,    mostly    purple;    culms   20-40    cm.    tall,    slender, 
mostly  solitary  or  few  in  a  tuft.  32.   P.    epilis. 

Blades  narrow  or  filiform,  usually  folded  or  involute. 

Panicle   oblong,    compact   and   spikelike,    2-6    cm.    long,    1-2    cm.    thick:    I'^nts    of   seacoast 

(-lifls  33.   P.   unilateralis. 

Panicle  open,   or  if  narrow,  few-flowered;   plants  of  the  interior. 

Panicle   short   and    open,    few-flowered,    the    capillary    branches    bearing    1-2    spikelets; 

culms  10-20  cm.   tall.  34.   P.   vaseyochloa. 

Panicle  narrow  and  few-flowered  or  somewhat  open  and  many-flowered. 

Panicle   somewhat   open;    blades    filiform,   scabrous;    plants   of   the   Arid    Transition 

2one.  35.    P.    cusickii. 

Panicle  narrow,  the  branches  short  and  appressed;  blades  short  and  narrow.^rather 
firm,  glabrous;  plants  of  the  alpine  regions. 
Glumes  4-5  mm.  long;  panicle  shining,  usually  pale.  36.    P.   pniiglet. 

Glumes  3  mm.  long;  panicle  usually  purple. 

Blades  more  than  5   cm.  long;  panicle  long-exserted.        37.    P.    Icibcrgh.   _ 
Blades  less  than  5  cm.  long;  panicle  short-exserted.         38.   P.   Icttcnnam. 


1.  Poa  annua  L. 

Annual  Bluegrass.    Fig.  453. 


Poa   annua    L.   Sp.    PL    68.      1753. 

Poa  infirma   H.    B.   K.  Nov.   Gen.   &  Sp.    1:   158.      1816. 

Poa  aestivalis  Presl,  Rel.  Haenk.   1:   272.      1830. 

Annual,  tufted,  bright  green,  glossy ;  culms  flatten- 
ed, decumbent  at  base,  sometimes  rooting  at  the 
lower  nodes;  sheaths  loose;  blades  soft  and  lax; 
panicle  pyramidal,  open,  2)-7  cm.  long:  spikelets 
crowded,  3-6  flowered,  about  4  mm.  long;  lemma  not 
webbed  at  base,  distinctly  5-nerved,  the  nerves  pilose 
on  lower  half. 

Open  ground,  along  roadsides  and  in  waste  places,  Alaska 
to  Mexico,  east  to  the  Atlantic  Ocean;  introduced  from 
Europe.      Jan.-Tune.     Type   locality,   European. 
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2.  Poa  bigelovii  \'asey  &  Scribn. 
Bigelows  Bluegrass.     Fig.  454. 


Poa   annua  stiicta  Vasey,   Bull.   Torrey   Club   10:   31.      1883. 
Poa  bigelovii  Vasey   &   Scribn.;   Vasey,   Descr.    Cat.   Grasses 
U.  S.   81.     1885. 

Annual;  culms  erect,  15-35  cm.  tall;  panicle 
narrow.  7-15  cm.  long,  the  branches  short,  ap- 
pressed ;  spikelets  ovate,  about  6  mm.  long ;  glumes 
acuminate.  3-nerved,  4  mm.  long;  lemmas  4  mm. 
long,  webbed  at  base,  copiously  pilpse  on  tlie  lower 
part  of  the  lateral  nerves  and  keel,  villous  on  lower 
portion  of  back  between. 

Open  ground  in  the  Lower  Sonoran  Zone;  southern 
California  to  western  Te.xas,  south  into  Mexico.  Apr. -May. 
Type  locality:   Rillito  River,  Arizona. 


3.  Poa  howellii  \'asey  &  Scribn. 
Howell's  Bluegrass.     Fig.  455. 

Poa  howellii  Vasey   &   Scribn.   U.   S.  Dept.  Agr.   Div.  Bot. 

Bull.    13=:  pi.   78.      1893. 
Poa  howellii  microsperma  Vasey,  Contr.  U.   S.  Nat.  Herb. 

1:   273.      1893. 

Annual ;  culms  30-60  cm.  tall ;  sheaths  retrorse- 
ly  scabrous  or  sometimes  smooth  ;  panicle  includ- 
ing one-third  to  half  the  plant,  open,  the  branches 
in  rather  distant  fascicles,  spreading,  scabrous, 
naked  below,  some  short  branches  intermixed ; 
spikelets  3-4  mm.  long,  usually  3-  or  4-flowered; 
glumes  narrow,  acuminate,  the  first  1.5  mm.  long, 
1-nerved  or  rarely  3-nerved,  the  second  2  mm. 
long,  3-nerved ;  lemmas  webbed  at  base,  2  mm. 
long,  ovate,  pubescent  over  the  lower  half  or  two- 
thirds,  the  nerves  all  rather  distinct. 

Rocky  banks  and  shaded  slopes,  in  the  Humid  Tran- 
sition Zone:  Vancouver  Island  to  southern  California, 
mostly  in  the  Coast  Ranges.  Apr.-Aug.  Type  locality: 
Portland,   Oregon. 


4.  Poa  bolanderi  Vasey. 


Bolander's  Bluegrass.    Fig.  456. 

Poa    bolanderi  Vasev,    Bot.    Gaz.    7:   32.      1882. 

Poa  howellii  chandteri  Davy,  Univ.  Calif.   Publ.   Bot.    1:   60. 

1902. 
Poa  bolanderi  chaudlcri  Piper,  Contr.   U.   S.  Nat.  Herb.   11: 

132.      1906. 

Annual;  culms  erect,  15-60  cm.  tall;  sheaths 
smooth;  panicle  open,  about  half  the  length  of  the 
entire  plant,  the  branches  few  and  distant,  smooth, 
stififly  spreading  or  somewhat  reflexed,  naked  be- 
low ;  spikelets  usually  2-  or  3-fiowered ;  glumes 
broad,  the  first  1-nerved,  2  mm.  long,  the  second 
3-nerved,  3  mm.  long;  lemma  scantily  webbed  at 
base,  smooth,  scabrous  on  the  keel,  acute,  the 
marginal  nerves  rather  indistinct,  the  intermediate 
nerves  obsolete. 

Open  ground  or  open  woods,  in  the  Canadian  Zone; 
Blue  Mountains  of  Washington,  through  the  Sierra  Ne- 
vada to  the  high  mountains  of  southern  California,  east  to 
Utah.     Tune-Aug.     Type  locality:  Yosemite  National  Park. 
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5.  Poa  compressa  L. 

Canada  Bluegrass.     Fig.  457. 

Poa  comlvcssa  L.   Sp.  PI.  69.      1753. 

Perennial  from  creeping  rhizomes ;  culms  not  tufted, 
geniculate-ascending,  flattened,  wiry,  bluish  green,  15-45 
cm.  tall ;  panicle  narrow,  3-7  cm.  long,  the  usually  short 
branches  in  pairs,  spikelet-bearing  to  the  base;  spikelets 
crowded,  subsessile,  3-6-flowered.  4-6  mm.  long :  glumes 
about  2  mm.  long,  3-nerved  ;  lemmas  firm,  obscurely  nerved, 
2-2.5  mm.  long,  spariixgly  webbed  at  base,  short-pubes- 
cent  below  on  keel   and   marginal  nerves. 


Open  ground,  open  woods,  meadows,  and  waste  place?  throvighout 
the  United  States;  introduced  from  Europe.  June-Aug.  Type 
locality:     Euroije. 


6.  Poa  macrantha  \'asey. 
Seashore  IHuegrass.     Fig.  458. 

Poa   maciantha   Vasey,   Bull.   Torrey    Clulj    15:    11.      1888. 

Perennial,  from  extensively  creeping  rhizomes ; 
culms  erect  from  a  decumbent  base,  15-40  cm.  tall, 
the  sterile  shoots  widely  spreading ;  sheaths  smooth, 
tawny  and  papery;  blades  smooth,  involute,  more  or 
less  curved  or  flexuous;  panicle  narrow,  contracted, 
sometimes  dense  and  spike-like,  5-12  cm.  long,  pale 
or  tawny ;  spikelets  large,  about  12  mm.  long,  about 
5-flowered;  glumes  smooth,  3-nerved,  or  the  second 
indistinctly  5-nerved,  about  8  mm.  long;  leinmas  8 
mm.  long ;  not  webbed  at  base,  short-pilose  on  the 
keel  and  marginal  nerves  below,  slightly  scabrous 
on  the  keel  above  and  sparingly  on  the  back  near 
margins  ;   palea  ciliate  on  keels. 

Sand  dunes  along  the  coast,  Washington  to  Eureka,  Cali- 
fornia.      June-July.       Type  locality :    mouth  of  Columbia  River. 


7.  Poa  douglasii  Xees. 


Douglass  Uluegrass. 


Fig.  459. 


Poa    douglasii   Nees,   Ann.    Nat.    Hist.    1:   284.     1838. 

Perennial  from  extensively  creeping  rhizomes; 
culms  ascending  from  a  decumbent  base,  usu- 
ally less  than  30  cm.  tall ;  sheaths  smooth, 
tawny  and  papery ;  blades  involute,  some  of 
these  usually  exceeding  the  culm ;  panicles  dioe- 
cious, ovoid  or  oblong,  dense  and  spike-like, 
2-5  cm.  long,  nearly  1  cm.  wide,  pale  or 
tawny ;  spikelets  6-10  mm.  long,  about  5-fiower- 
ed ;  glumes  broad,  3-nerved,  smooth,  scabrous 
on  upper  part  of  keel,  nearly  equal,  4-6  mm. 
long ;  lemmas  6  mm.  long,  slightly  webbed  at 
base,  villous  on  the  lower  part  of  keel  and 
marginal  nerves,  scabrous  on  keel  above,  1-3 
pairs  of  indistinct  intermediate  nerves ;  palea 
ciliate   on   keels. 

Sand  dunes  near  the  coast.  Point  Arena  to  Monterey. 
Ai)r.-July.      Type   locality:    "California." 
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8.  Poa  confinis  X'asey. 
Dune  Bluegrass.     Fig.  460. 

Poa   confinis   Vasey,    U.    S.    Dept.    Agr.    Div.    Bot.    Bull.    13-: 
pi.   75.      1893. 

Perennial,  from  creeping  rhizomes;  culms  low. 
often  geniculate  or  ascending  at  base,  usually  less 
than  15  cm.  tall;  sheaths  and  the  numerous  involute 
blades  smooth ;  panicle  narrow,  contracted,  1-3  cm. 
long,  tawny ;  spikelets  about  4  mm.  long ;  glumes 
unequal,  the  second  3  mm.  long;  lemmas  3  mm.  long, 
scaberulous,  sparsely  webbed  at  base,  the  nerves 
faint. 

Sand  dunes  and  sandy  meadows  near  the  coast,  southern 
Alaska  to  Mendocino  County,  California.  June-July.  Type 
locality:   Tillamook  Bay,   Oregon. 


Fig. 


461. 


9.  Poa  piperi  Hitchc.  n.  sp.     Piper's  Bluegrass. 

Perennial,  pale  green;  culms  loosely  tufted  with 
numerous  innovations,  from  slender  creeping  rhi- 
zomes, smooth,  terete,  40-60  cm.  tall;  sheaths  of  the 
culm  smooth,  of  the  innovations  pubescent  or  pu- 
berulous,  especially  around  the  throat,  becoming 
glabrous:  ligule  of  the  upper  culm  leaf  about  1.5  mm. 
long,  scabrous,  of  the  innovation  leaves  very  short. 
less  than  0.5  mm. ;  blades  narrow,  involute,  the 
inargins  meeting,  pubescent  on  the  upper  surface, 
glabrous  beneath,  rather  strongly  nerved,  those  of 
the  culm  about  2,  the  upper  at  about  the  middle, 
2-4  cm.  long,  those  of  the  innovations  10-15  cm. 
long,  firm  and  rather  stiff;  panicle  open,  5-8  cm. 
long,  the  lower  branches  mostly  in  twos,  ascending, 
2-2)  cin.  long ;  spikelets  3-5-fiowered,  about  1  cm. 
long ;  glumes  about  5  mm.  long,  indistinctly  3- 
nerved,  the  first  a  little  narrower  than  the  second; 
lemmas  keeled,  acute,  about  5  mm.  long.  5-nerved, 
the  intermediate  nerves  distinct,  glabrous  on  the 
back,  minutely  scabrous  on  the  lateral  nerves  and  on 
the  upper  part  of  the  midnerve.  the  tuft  of  cobwebby 
hairs  at  base  copious;  palea  a  little  shorter  than  the 
lemma,  strongly  ciliate  on  the  nerves. 

"Mountains   8   miles   southwest    of   Waldo,    Oregon,    on   dry    mountain   side   under   yellow   pine,   June    \\ 
1904."     Collected  by  C.  V.   Piper   (no.   6496).     Only  known   from   the  type  collection. 

y 

\  WW   A  m. 

10.  Poa  atropurpurea  Scribn. 
San  Bernardino  Bluegrass.     Fig.  462. 

Poa    atiopiii(>iirca    Scribn.    U.    S.    Dept.    Agr.    Div.    Agrost. 
Bull.    11:   53.    pi.    10.      1898. 

Perennial,  from  creeping  rhizomes ;  culms  30-40 
cm.  tall,  slender;  sheaths  smooth;  blades  mostly  \ 
basal,  folded  or  involute,  firm,  smooth  on  under 
surface,  the  uppermost  culm-leaf  below  the  middle; 
panicle  narrow,  contracted,  almost  spike-like,  purple- 
tinged,  3-5  cm.  long  :  spikelets  3-4  mm.  long,  turgid  ; 
glumes  broad,  less  than  2  mm.  long ;  lemmas  a 
little  over  2  mm.  long,  broad,  smooth,  not  webbed, 
the  nerves  faint. 

Only     known     from     the     San     Bernardino     Mountains 
(Parish). 
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11.  Poa  nervosa  (Hook.)  \  asey. 
Hooker's  Bluegrass.     Fig.  463. 


Festnca  nervosa  Hook.  Fl.   Bor.  Am.   2:   251.  pi.  232.      1840. 
Poa   nervosa   Vasey,    U.    S.    Dept.    Agr.    Div.    Bot.    Bull.    13- 

pl.  81.      1893. 
Poa    olneyae   Piper,   Erythea    7:    101.      1899. 


Perennial,  from  creeping  rhizomes ;  culms  30-60 
cm.  tall ;  sheaths  smooth  or  the  lower  scaberulous, 
rarely  retrorsely  puberulent ;  ligule  1-2  mm.  long; 
blades  mostly  flat,  rather  thin,  smooth  beneath, 
scaberulous  above,  as  much  as  4  mm.  wide ;  panicle 
open,  the  slender  branches  flower-bearing  only  at 
the  extremities,  lemmas  typically  strongly  nerved, 
smooth  or  nearly  so,  sometimes  scaberulous,  rarely 
minutely   pubescent. 


Moist  rocks  and  banks,  Humid  Transition  Zone;  British 
Columbia  to  California.  May-Aug.  Type  locality:  Nootka 
Sound. 


12.  Poa  kelloggii  Vasey. 
Kellogg's  Bluegrass.     Fig.  464. 

Poa   kelloggii  Vasey,    U.    S.    Dept.    Agr.    Div.    Bot.    Bull.    13": 
pi.   79.      1893. 

Perennial,  from  creeping  rhizomes ;  culms  30-60 
cm.  tall,  smooth ;  sheaths  smooth,  mostly  basal ; 
blades  flat  or  folded,  scabrous  on  upper  surface ; 
panicle  pyramidal,  open,  7-15  cm.  long,  the  branches 
mostly  in  ones  or  twos,  slender,  spreading  or  reflexed, 
bearing  a  few  spikelets  toward  the  extremities ; 
spikelets  rather  loosely  flowered,  4-6  mm.  long ; 
glumes  2  and  3  mm.  long ;  lemmas  acute  or  almost 
cuspidate,  3-4  mm.  long,  smooth,  rather  obscurely 
nerved,   conspicuously  webbed  at  base. 

Coast  Ranges  in  the  Transition  Zone;  Oregon  (Corvallis) 
to  Santa  Cruz  County,  California.  May-June.  Type  locality: 
Mendocino    County. 


13.  Poa  pratensis  L. 

Kentucky  Bluegrass.     Fig.  405. 

Poa  pratensis  L.   Sp.   PI.   67.      1753. 

Perennial,  from  creeping  rhizomes  ;  culms  tufted, 
30-100  cm.  tall,  terete  or  slightly  flattened;  sheaths 
smooth,  compressed ;  ligule  about  2  mm.  long ;  blades 
soft,  flat  or  folded,  the  basal  often  elongated;  panicle 
pyramidal,  open,  the  slender  branches  in  remote 
fascicles  of  3-5,  ascending  or  spreading,  naked  at 
base,  some  of  them  short;  spikelets  crowded,  3-5- 
flowered,  4-5  mm.  long;  lemmas  3  mrn.  long,  copi- 
ously webbed  at  base,  silky-pubescent  on  the  keel 
and  marginal  nerves,  the  intermediate  nerves  promi- 
nent. 

Open  woods,  banks,  open  ground,  widely  distril)uted  ex- 
cept in  the  deserts;  extending  throughout  the  northern  part 
of  North  America  and  Eurasia;  escaped  from  cultivation. 
May-Aug.     Type  locality,  European. 
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14.  Poa  rhizomata  Hitchc. 

466. 


Timber  Bluegrass 


Fig. 


1912. 


Poa  rhizomata  Hitchc.   in  Jepson,  Fl.   Calif.    1:    155. 

Perennic'il,  fnjm  creeping  rhizomes ;  culms  erect,  30- 
60  cm.  tall,  smooth;  sheaths  smooth,  the  lower  loose 
and  papery ;  ligule  2-3  mm.  long  f  blades  flat  or  folded, 
1-2  mm.  wide,  3-7  cm.  long,  the  culm  blades  about  2,  the 
upper  erect,  about  2  cm.  long ;  panicle  long-exserted,  ob- 
long, contracted,  2-5  cm.  long,  the  branches  short,  slen- 
der, mostly  in  twos,  ascending,  few-tlowered  ;  spikele.ts 
about  6  mm.  long,  3-5-flowered ;  glumes  unequal,  rather 
broad,  acute,  scabrous  on  the  keels,  the  first  1-nerved,  3 
mm.  long,  the  second  3-nerved.  4  mm.  long;  lemmas  5 
mm.  long,  acutish,  copiously  webbed  at  base,  short- 
pilose  on  keel  below,  and  sparingly  so  on  lower  part  of 
marginal  nerves,  the  intermediate  nerves  faint,  sparingly 
scabrous  between  the  nerves:  palea  ciliate  on  the  keels. 

Damp,  shadv  woods,   in  tlie  Transition   Zone;   Oregon,   northern   Ca 
Apr.-June.     Type  locality:   Oro  Fine,   Cailfornia. 


ifornia   (Siskiyou   County),  and   Idali'). 


15.  Poa  trivialis  L. 
Rouffh-stalked  Meadow  Grass. 


Fig.  467. 


Poa  trivialis  L.  Sp.   PI.   67.      1753. 


Perennial,  without  rhizomes,  culms  erect  from  a  de- 
cum.bent  base,  often  rather  lax,  scabrous  below  the 
panicle,  30-100  cm.  tall;  sheaths  retrorsely  scaberu- 
lous ;  ligule  4-6  mm.  long ;  blades  flat,  scabrous,  7-15 
cm.  long,  2-4  mm.  wide ;  panicle  oblong,  6-15  cm.  long, 
the  lower  branches  about  5  in  a  whorl;  spikelets  usu- 
ally 2-3-flowered,  about  3  mm.  long;  lemma  2.5-3  min. 
long,  glabrous  except  the  slightly  pubescent  keel,  the 
web  at  base  conspicuous,  the  nerves  prominent. 

Moist  places,  through  the  northern  United  States;  introduced 
from  Europe;  on  the  west  coast  from  Alaska  to  Humboldt 
County,  California  {Tracy).     May-June.   Type  locality,  European. 


16.  Poa  leptocoma  Trin. 
Bog  Bluegrass.     Fig.  468. 

Poa   Icttocuiua   Trin.    Mem.    Acad.    St.    Petersb.    VI.    Math.    Phys. 

Nat.  1:  374.     1830. 
Poa   lu.viflora   Buckl.    Proc.    Acad.    Phila.    1862:   96.      1863. 
Poa  paucispicnla    Scribn.    &   Merr.    Contr.    U.    S.    Nat.    Herb.    13: 

69.   pi.   15.      1910. 

Perennial,  without  rhizomes,  culms  loosely  tufted, 
erect  from  a  slightly  decumbent  base,  smooth,  rather 
lax,  10-50  cm.  tall;  sheaths  smooth  or  slightly  scaberu- 
lous ;  blades  flat,  lax,  scabrous,  1-3  mm.  wide ;  panicle 
loose  and  open,  5-10  cm.  long,  the  slender  branches 
naked  below,  spreading,  or  the  lower  finally  reflexed, 
mostly  in  twos ;  spikelets  mostly  2-3-flowered  ;  lemmas 
about  3  mm.  long,  villous  on  the  keel  and  less  so  on 
the  lateral  nerves,  the  web  at  base  inconspicuous,  the 
intermediate   nerves   indistinct. 

Damp,  often  shady  places,  boggy  or  springy  soil,  in  the  Hud- 
sonian  Zone;  Alaska  to  California  (Mount  Dana).  July-Aug. 
Type  locality:   Sitka. 
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17.  Poa  occidentalis  \^asey. 
Tall  Western  Bluegrass 


Fig.  469. 


Poa  occidentalis  Vasey,   Contr.   U.   S.   Nat.   Herb.    1:    274.      1893. 
Foa  leptocoma  elatior  Scribn.   &  Merr.  Contr.   U.   S.  Nat.  Herb. 
13:   71.      1910. 

Perennial,  without  rhizomes ;  culms  rather  stout, 
erect,  scabrous,  1-1.5  meters  tall;  sheaths  somewhat 
keeled,  retrorsely  scabrous  ;  ligule  triangular.  6-8  mm. 
long;  blades  flat,  scabrous,  10-20  cm.  long.  3-6  mm. 
wide;  panicle  open,  15-30  cm.  long,  the  branches  in 
distant  whorls  of  threes  to  fives,  slender,  spreading  or 
reflexed,  the  lower  as  much  as  10  cm.  long,  spikelet- 
liearing  toward  the  end ;  spikelets  3-6-flowered ; 
glumes  acuminate,  4  mm.  long ;  lemmas  about  5  mm. 
long,  conspicuously  webbed  at  base,  villous  on  lower 
part   of  keel,   slightly   villous   on   lateral   nerves. 

Open  woods,  Alaska,  Oregon  (Sauvies  Island.  Howell), 
California  (Hot  Springs,  Sequoia  National  Forest,  Jar  dine), 
Colorado,  Utah,  and  New  Mexico.  May.  Type  locality:  Las 
Vegas,   New   Mexico. 


18.  Poa  palustris  L 

Fowl  Meadow  Grass 


Fig. 


470. 


Poa  palustris   L.    Syst.   Veg.   ed.    10.   2:   874.      1759. 

Poa  scrotina  Ehrh.   Beitr.  Naturk.   6:   83.      1791    (nom.   nud.) 

and  later  authors. 
Poa    triflora    Gilib.    Exerc.    Phyt.    2:   531.      1792. 

Perennial,  without  rhizomes ;  culms  loosely 
tufted,  smooth,  decumbent  at  the  flattened  purplish 
base,  30-150  cm.  tall;  sheaths  smooth;  ligule  3-5 
mm.  long;  blades  soft,  8-15  cm.  long,  2-4  mm. 
wide ;  panicle  pyramidal  or  oblong,  nodding,  yel- 
lowish green  or  purplish,  10-30  cm.  long,  the 
branches  in  rather  distant  fascicles,  naked  below  ; 
spikelets  2-4-flowered,  about  4  mm.  long;  lemmas 
2.5-3  mm.  long,  villous  on  the  keel  and  marginal 
nerves,  the  web  copious,  the  intermediate  nerves 
faint. 

Meadows  and  moist  open  ground,  in  the  Transition 
Zone;  Alaska  to  California;  Sierra  Valley  (Lemmon) ,  east 
to   Nova    Scotia.      June-Aug.      Type    locality,    European. 


19.  Poa  alpina  L. 

xA.lpine  Bluegrass 


Fig.  471. 


Poa  alpina  L.   Sp.  PI.   67.      1753. 

Perennial,  from  a  rather  thick  vertical  caudex.  with 
no  creeping  rliizomes ;  culms  erect,  comparatively  stout, 
smooth,  10-30  cm.  tall ;  sheaths  smooth  :  blades  short 
and  flat,  smooth,  2-5  mm.  wide,  the  uppermost  often 
very  short ;  panicle  ovoid,  rather  compact,  1-4  cm.  long ; 
spikelets  broad,  purple  or  purplish-tinged ;  lemmas  3-4 
m.u.  long,  strongly  villous  on  the  keel  and  lateral 
nerves,   and    pubescent   below   l:)etween   the   nerves. 

Arctic  regions  of  the  northern  hemisphere,  extending  to  alpine 
meadows  of  the  high  mountains  of  Washington  and  Oregon 
(Wallowa  Mountains,  Cnsick).  July-Aug.  Type  locality,  Euro- 
jjean. 

Poa  stenantha  Trin.  has  been  found  at  Crater  Lake  (Clemens). 
It  has  flat  lax  blades,  ligule  3-5  mm.  long,  open  nodding  panicle 
of  rather  large  spikelets,  the  lemma  pubescent  on  the  nerves  but 
without  cobwebby  hairs  at  base.     Alaska  to  Montana. 
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20.  Poa  rupicola  Nash. 
Tiniberline  Bluegrass.     Fig.  472. 


Poa    riipestris    Vasey,     Bull.     Torrey     Club    14:   94.      1887,    not 

Roth   1821. 
Poa    rupicola   Nash    in    Rydb.    Mem.    N.    Y.    Bot.    Card.    1 :    49. 

1900. 


Perennial ;  culms  tufted,  erect,  rather  stiff,  smooth. 
10-20  cm.  tall ;  sheaths  smooth ;  ligule  about  1  mm. 
long :  blades  -erect,  flat  or  involute,  smooth.  1-5  cm. 
long.  .5-1  mm.  wide;  panicle  narrow,  purplish,  2-4 
cm.  long,  the  branches  ascending  or  appressed,  the 
lower  as  much  as  1  cm.  long ;  spikelets  5  mm.  long, 
about  3-flowered ;  lemmas  3-4  mm.  long,  villous  be- 
low on  the  keel  and  marginal  nerves,  the  intermediate 
nerves  indistinct,  no  web  at  base. 

Rocky  slopes  in  the  Arctic  Zone;  Oregon  (Wallowa  Moun- 
tains, Cusick),  California  (Mono  Pass,  Eastwood),  and  in  the 
Rocky  Mountains  from  Montana  to  Colorado.  August.  Type 
locality:   Rocky    Mountains,    no   definite    locality. 


21.  Poa  pachypholis  Piper. 
Seacliff  Bluegrass.     Fig.  473. 

Poa    pachypholis    Piper,    Proc.     Biol.    Soc.    Washington     18:    146. 
1905. 

Perennial,  without  rhizomes ;  culms  densely  tufted, 
wholly  glabrous  below  the  panicles,  15-30  cm.  tall: 
basal  leaves  numerous,  the  sheaths  long-persisting: 
ligule  2  mm.  long ;  blades  erect,  pale  or  glaucous,  flat 
or  loosely  involute,  4-10  cm.  long,  1-2  mm.  wide,  the 
culm  leaves  usually  3 ;  panicle  dense,  oblong,  2-5  cm.  long, 
the  lower  branches  mostly  in  twos ;  spikelets  3-5-flowered, 
pale ;  lemmas  4  mm.  long,  villous  on  the  keel  and  lateral 
nerves,  no  web  at  base. 

Only  known  from  the  type  collection  from  ocean  cliffs  at 
Ilwaco,  Washington.    June. 


22.  Poa  longiligula  Scribn.  &  \\'illiams. 
Long-liguled  Mutton-grass.     Fig.  474. 


Poa    longiligula    Scribn.    &    Williams,    U.    S.    Dept.    Agr.    Div. 
Agrost.    Circ.    9:   3.      1899. 


Tufted  perennial,  similar  to  P.  fcndleriana ;  culms 
smooth,  30-60  cm.  tall ;  sheaths  and  blades  smooth ; 
ligule  5-7  mm.  long,  or  on  the  innovations  some- 
what shorter ;  panicle  looser  and  often  longer ; 
spikelets   as    in   P.  fendlcriana. 

Caiions  and  dry  mountain  slojies,  Oregon  (Stein's  Moun- 
tain), California  (San  Bernardino  Mountains),  east  to  Mon- 
tana and  New  Mexico.  June.  Tvpe  locality:  Silver  Reef, 
Utah. 
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23.  Poa  fendleriana  (Steud.)  Vasey. 
Mutton  Grass.     Fig.  475. 

Eragrostis    fendleriana     Steud.     Syn.     PI.     Glum.     1 :   278. 

1854. 
Atropis  californica  Munro;  Thurb.  in  S.  Wats.   Bot.  Calif. 

2:   309.      1880. 
Poa   californica  .Scribn.    Bull.    Torrey   Club    10:   31.      1883, 

not   Steud.     1854. 
Poa  fendleriana  Vasey;   U.   S.   Dept.   Agr.   Div.   Bot.    Bull. 

13=:  pi.  74.      1893. 

Tufted  perennial ;  culms  erect,  smooth,  sca- 
brous below  panicle,  30-50  cm.  tall ;  sheaths 
somewhat  scabrous  ;  ligule  less  than  1  mm.  long ; 
blades  mostly  basal,  involute  or  folded,  scabrous, 
firm ;  panicle  long-exserted,  narrow,  contracted, 
2-7  cm.  long;  glumes  broad,  3  mm.  long,  the 
first  1-nerved;  lemmas  4  mm.  long,  long-pilose 
on  the  lower  portion  of  keel  and  marginal  nerves, 
the  intermediate  nerves  obscure. 

Mesas  and  rocky  hills,  in  the  Upper  Sonoran  Zone; 
southern  California  (Bear  Valley,  Parish;  Owens  Valley, 
Jones;  Panamint,  Hall  &  Chandler),  east  to  Wyoming 
and  New  Mexico.  ^May-June.  Type  locality:  New 
Mexico. 


24.  Poa  scabrella  (Thurb.)  Benth. 
Alalpais  Bluegrass.    Fig.  476. 

Poa  tcnnifolia  Buckl.   Proc.  Acad.  Phila.   1862:  96.      1863,  not 

A.  Rich.      1851. 
Atropis    scabrella    Thurb.    in     S.     Wats.     Bot.    Calif.    2:   310. 

1880. 
Poa  scabrella  Benth.;    Vasey,    Grasses  U.  S.   42.      1883. 
Poa   orcuttiaua    Vasev,    West   Am.    Sci.    3:    165.      1887. 
Poa   bucklcvana   Nasli,    Bull.    Torrey    Club    22:   465.      1895. 
Poa    capillaris    Scribn.    U.    S.    Dept.    Agr.    Div.    Agrost.    Bull. 

11:   51.  /.  11.    1898,  not  L.     1753. 
Poa   nudata    Scribn.   U.    S.    Dept.    Agr.    Div.    Agrost.    Circ.    9: 

1.      1899. 
Poa  acutiglumis  Scribn.   U.    S.   Dept.   Agr.    Div.   Agrost.   Circ. 

9:   4.      1899. 
Poa  limosa  Scribn.  &  Williams,  U.  S.  Dept.  Agr.  Div.  Agrost. 

Circ.   9:   5.      1899. 

Tufted  perennial;  culms  erect,  50-100  cm.  tall, 
usually  scabrous,  at  least  below  panicle;  sheaths 
scabrous  ;  ligule  i-i  mm.  long ;  blades  mostly  basal, 
flat,  narrow,  usually  about  1  mm.  wide,  la.x,  more 
or  less  scabrous;  panicle  narrow,  usually  contracted, 
sometimes  rather  open  at  base,  5-12  cm.  long;  spike- 
lets  narrow,  6-10  mm.  long;  glumes  scabrous,  3  mm. 
long;  lemma;  4  mm.  long,  puberulent  or  scabrous  on 
back,  and  more  or  less  crisp-pubescent  at  base. 

Meadows,  open  woods,  rocks,  and  hills.  Transition  Zone; 
Oregon  to  northern  Mexico,  east  to  Nevada  and  Arizona. 
May-July.     Type    locality:   Oakland,    California. 


25.  Poa  gracillima  \  ase}'. 
Pacific  Bluegrass.     Fig.  477. 

Sporobolns    bolandcri    Vasey,    Bot.    Gaz.    11:   ii7 .      1886,    not 

Poa  bolandcri  Vasey.     1882. 
Poa  gracillima  Vasey,   Contr.  U.  S.  Nat.   Herb.   1:   272.      1893. 
Poa    sa.vatilis    Scribn.    &    Williams,    U.    S.    Dept.    Agr.     Div. 

Agrost.   Circ.   9:    1.      1899. 
Poa    tenerrima    Scribn.    U.    S.    De]it.    Agr.    Div.    Agrost.    Circ. 

9:   4.      1899. 
Poa    invaginata    Scribn.    &   Williams,    U.    S.    Dept.    Agr.    Div. 

Agrost.    Circ.    9:   6.      1899. 
Poa    inultnoniac    Piper,    Bull.    Torrey    Club    32:   435.      1905. 
Poa   alcea    Piper,    Bull.    Torrey    Club    32:  436.      1905. 

Tufted  perennial ;  culms  30-60  cm.  tall,  erect  from 
usually  a  decumbent  base ;  sheaths  smooth ;  ligule 
2-5  mm.  long,  or  shorter  on  the  innovations ;  blades 
flat  or  folded,  lax,  smooth,  mostly  basal ;  panicle 
pyramidal,  loose,  rather  open,  5-10  cm.  long,  the 
branches  in  whorls,  the  lower  2  to  6.  2-7  cm.  long, 
slender,  spreading  or  sometimes  reflexed,  naked  be- 
low; spikelets  4-6  mm.  long;  glumes  smooth,  the 
second  3-4  mm.  long;  lemmas  about  as  long  as 
second  glume,  minutely  scabrous,  crisp-pubescent 
near  base,    especially   on   the   nerves. 

Cliffs  and  rocks.  Transition  and  Arctic  Zones;  Alaska  to 
tlie  southern  Sierra  Nevada.  June-Aug.  Type  locality: 
Mount  Paddo   (Adams). 
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26.  Poa  sandbergii  \'ase\ 
Sandberg's  Bluegrass 


Fig.  478. 


Poa  sandbergii  Vasey,   Contr.   U.    S.   Nat.   Herb.    1:   276.      1893. 
Poa  incurva  Scribn.  &  Williams,  U.   S.   Dept.   Agr.  Div.  Agrost  Circ. 
9:  6.     1899. 


Similar  to  P.  scabrella;  dififering  in  being  smooth, 
averaging  lower  and  more  slender,  the  panicle  smaller, 
the  blades  short  and  soft,  often  involute.  A  very  vari- 
able species,  sometimes  in  small  tufts  of  one  or  two  culms, 
sometimes  in  large  tussocks  30  cm.  in  diameter.  The  blades 
of  the  basal  tuft  are  usually  curly  at  maturity. 

Plains,  dry  woods,  and  rocky  slopes,  in  the  Arid  Transition 
and  Canadian  Zones;  British  Columbia  to  the  mountains  of  south- 
ern California,  east  to  Wyoming.  June-Aug.  Type  locality:  Lewis- 
ton,  Idaho. 


27.  Poa  canbyi  (Scribn.)  Piper. 
Canby's  Bluegrass.    Fig.  479. 

Glyceria  canbyi  Scribn.   Bull.   Torrey   Club   10:   77.      1883. 

Airopis  canhyi  Beal,  Grasses  N.  Am.  2:   580.      1896. 

Poa  leckenbyi  Scribn.  U.   S.   Dept.  Agr.   Div.   Agrost.    Circ.  9: 

2.      1899. 
Poa    wyomingcnsis    Scribn.     Proc.    Davenport    Acad.    Sci.     7: 

242.      1899. 
Poa  canbyi  Piper,  Contr.   U.   S.   Nat.   Herb.   11:    132.      1906. 

Perennial ;  culms  tufted,  erect,  smooth,  50-120  cm. 
tall;  sheaths  smooth  or  slightly  scabrous;  ligule 
2-5  mm.  long;  blades  scabrous  above,  usually  flat. 
1-2  mm.  wide,  those  of  the  culm  usually  2,  the  basal 
rather  long;  panicle  narrow,  compact  or  somewhat 
loose,  10-15  cm.  long,  the  branches  short  and  ap- 
pressed ;  spikelets  pale  or  purplish,  3-5-flowered ; 
lemmas  rounded  on  the  back,  faintly  nerved,  pu- 
bescent on  the  lower  part. 

Sandy  or  dry  ground,  valleys  and  cliffs,  in  the  Arid 
Transition  Zone;  eastern  Washington  and  Oregon.  May- 
Tune.    Type  locality:   Cascade  Mountains,   Washington. 


28.  Poa  nevadensis  Vasey. 
Nevada  Bluegrass.     Fig.  480. 

Atrofis  paucifiora  Thurb.  in  S.  Wats.  Bot.  Calif.  2:  310.    1880, 

not  Poa  paucifiora  Roem.  &  Schult.      1817. 
Poa    nevadensis    Vasey;    Scribn.    Bull.    Torrey    Club    10:    66. 

1883. 
Paniciilaria  thurbcriana   Kuntze,   Rev.    Gen.   PI.   2:    783.      1891. 
Poa    thurberiana    Vasey,    U.    S.    Dept.    Agr.     Div.    Bot.    Bull. 

13-:    pi.    84.      1893    (as    to    name). 

Tufted  perennial;  culins  50-100  cm.  tall,  smooth; 
sheaths  scabrous ;  ligule  4  mm.  long,  decurrent ; 
blades  scabrous,  usually  firm,  involute;  panicle  nar- 
row, 10-15  cm.  long;  spikelets  6-8  mm.  long,  narrow  ; 
glumes  narrow,  the  second  3  mm.  long ;  lemmas 
smooth  or  scaberulous,  not  pilose  nor  webbed,  3 
mm.   long. 

Plains  and  meadows,  in  the  Upper  Sonoran  Zone;  eastern 
Washington  (Bingen,  Siiksdorf)  to  southern  California,  east 
to  Colorado.  July-Aug.  Type  locality:  "California,"  accord- 
ing to  type  specimen. 
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29.  Poa  ampla  Merr. 
Merrill's  Bluearass.     Fig-.  481. 


Poa    ampla    Merr.    Rhodora    4:    14  5.      1902. 
Poa    !aez-icu!mis    Williams,    Bot.    Gaz.    36:   55. 


1903. 


Perennial ;  culm,s  tufted,  erect,  smooth,  80-120  cm. 
tall;  sheaths  smooth;  ligule  short  and  rounded; 
blades  flat,  1-3  mm.  long;  panicle  narrow,  10-15  cm. 
long,  the  branches  appressed ;  spikelets  4-7 -flowered ; 
lemmas  rounded  on  the  back,  smooth  or  minutely 
scabrous,  4-5  nun.  long. 


Meadows  and  moist  open  ground,  in  the  Arid  Transition 
Zone;  British  Columbia  to  Oregon  and  Idaho.  May -July. 
Type  locality:   Steptoe,   Washington. 


30.  Poa  brachyglossa  Piper. 


Alkali  Bluegrass. 


Fig.  482. 


Poa    brachyglossa    Piper,    Proc.    Biol.    Soc.    Washington    18:    145. 
1905. 


Perennial;  culms  tufted,  erect,  smooth,  50-100  cm. 
tall ;  sheaths  smooth ;  ligules  of  the  innovations  very 
short,  of  the  culm  leaves  1-2  mm.  long;  blades  rather 
stiff,  folded  or  involute,  5-20  cm.  long ;  panicle  nar- 
row, 10-20  cm.  long,  the  branches  ascending  or  ap- 
pressed ;  spikelets  7-10  mm.  long,  3-6-flowered ; 
glumes  4-5  mm.  long ;  lemmas  rounded  on  the  back, 
4   mm.   long. 

Alkaline  meadows,  in  the  Arid  Transition  and  Upper  So- 
noran  Zones;  eastern  Washington  to  eastern  California  (Mount 
Lola.  Di.xie  Valley),  east  to  Idaho  and  Nevada.  June-July. 
Type   locality:   Douglas    County,    Washington. 


31.  Poa  curtifolia  Scribn. 
Little  Mountain  Bluegrass.     Fig.  483. 

Poa   curtifolia   Scribn.   U.    S.    Dept.    Agr.   Div.   Agrost.   Circ.    16: 
3.      1899. 

Perennial ;  culms  several  in  a  tuft  from  firm 
branched  caudices,  10-20  cm.  tall ;  sheaths  smooth ; 
ligule  long,  the  uppermost  as  much  as  5  mm.  long; 
blades  short  and  broad,  flat,  spreading,  those  of  the 
lower  culm  1.5-2  ciu.  long,  about  2  mm.  wide,  those  of 
tlie  innovations  narrower;  panicle  narrow,  rather 
loose,  short-exserted,  mostly  green,  3-6  cm.  long; 
spikelets  about  3-flowere.d  ;  glumes  equal,  smooth  and 
shining,  5  mm.  long;  lemmas  smooth,  about  5  mm. 
long. 

Rocky  slopes,  in  the  Arctic  Zone;  Washington  (Mount 
.Stuart,  Elmer;  Yakima  region,  Tweedy).  August.  Type  local- 
ity: Mount  Stuart.  A  little-known  species  which  may  prove  to 
l)e  the  same  as  the  next. 
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32.  Poa  epilis  Scribn. 
^Mountain  Bluegrass.     Fig.  484. 


Poa  piirpuiasccns  Vasey,    Bot.    Gaz.   6:   297.      1881,   not   Spreng. 

1819. 
Poa    e/^ilis    Scribn.    U.    S.    Dejit.    Agr.    Div.    Agrost.    Circ.   9:   5. 

1899. 

Poa  paddcusis   Williams,    V.    S.    Dept.   Agr.    Div.    Agrost.    Bull. 
17,  ed.  2:   261.    /.  557.      1901. 

Perennial :  culms  erect,  smooth,  solitary  or  few  in 
a  tuft,  2(.)-40  cm.  tall ;  sheaths  smooth ;  ligule  of  the 
culm  leaves  about  3  mm.  long ;  Ijlades  of  the  culm 
about  3.  tlat.  3-6  cm.  long,  2-3  mm.  wide,  of  the  inno- 
vations narrower,  longer  and  usuallv  folded,  all 
smooth  :  panicle  usually  compact  and  spike-like,  2-6 
cm.  long,  usually  purple,  long-exserted ;  glumes  about 
5  mm.  long ;  lemmas  about  6  mm.  long,  smooth. 

Mountain  meadows  in  the  Alpine  Zone;  British  Columbia 
to  the  Mount  Whitney  region,  California,  east  to  Montana  and 
Colorado.     July-Aug.     Type   locality:   Colorado. 


33.  Poa  unilateralis  Scribn. 
San  Francisco  Bluegrass.     Fig.  485. 

Poa  unilateralis  Scribn.;  Vasey,  U.   S.   Dept.   Agr.   Div.   Bot.   Bull. 
13=:  /./.  S5.      1893. 

Tufted  perennial;  culms  10-40  cm.  tall;  sheaths 
smooth,  tawny  and  papery ;  blades  flat  or  folded, 
shorter  than  the  culms ;  panicle  oblong,  dense  and 
spike-like,  or  somewhat  interrupted  below,  2-6  cm.  long ; 
spikelets  6-8  mm.  long,  perfect ;  glumes  broad,  acute, 
smooth,  indistinctly  scabrous  on  keel  near  apex,  the 
first  1-nerved  or  indistinctly  3-nerved,  the  second  3- 
nerved ;  lemmas  4  mm.  long,  not  webbed  at  base  nor 
pilose,  scabrous  on  base  of  marginal  nerves  and  apex 
of  keel,  the  intermediate  nerves  faint ;  palea  ciliate  on 
keels. 

Cliffs,  bluffs,  and  rocky  meadows  near  the  seashore,  Hum- 
boldt County  to  Monterey,  California.  May.  Type  locality: 
.San   Francisco. 


34.  Poa  vaseyochloa  Scribn. 
X'asey's  Bluegrass.     Fig.  486. 

Poa    pnlchella    Vasey,    Bot.    Gaz.    7:   iZ.      1882,    not    Salisb. 

1796. 
Poa    vasexochloa    Scribn.    U.    S.    Dept.    Agr.    Div.    Agrost. 

Circ.    9:    1.      1899. 

Perennial ;  culms  tufted,  erect,  slender,  smooth, 
10-20  cm.  tall;  sheaths  smooth;  blades  smooth  or 
somewliat  scabrous,  slender,  flat  or  involute,  those 
of  the  innovations  mostly  tiliform,  mostly  less  than 
5  cm.  long,  the  2  culm  blades  a  little  wider ;  panicle  y 
ovate,  2-4  cm.  long,  the  slender  branches  spread- 
ing, bearing  1-2  spikelets;  spikelets  purple,  3-6- 
flowered;  glumes  2-3  mm.  long,  rather  l)road; 
lemmas  smooth,  or  minutely  scabrous.  3  mm.  long. 

Rocks  and  hills,  Cascade  Mountains  of  Washington  and 
Oregon  in  the  region  of  the  Columbia  River,  and  in  the 
Wallowa  Mountains.  Mar. -May.  Type  locality:  Klickitat 
County,   Washington. 
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35.  Poa  cusickii  \^asev. 


Cusick's  Bluegrass. 


Fig.  487. 


Poa  cusickii  Vasey,   Contr.   U.   S.   Nat.   Herb.    1:   271.      1893. 

Poa    filifolia   Vasey,    Contr.    U.    S.    Nat.    Herb.     1:   271.      1893, 
not  Schur,   1866. 

Poa  idahoensis  Beal,    Grasses   N.   Am.  2:   539.      1896. 

Poa  scabrifolia  Heller,    Bull.   Torrey   Club   24:  310.     1897. 

Poa    spillmani    Piper,    Erythea    7:    102.      1899. 

Poa  capillarifolia   Scribn.    &    Williams,    U.    S.    Dept.    Agr.    Div. 

Agrost.   Circ.   9:    1.      1899. 
Poa  cottoni  Piper,  Proc.   Biol.  See.   Washington   18:    146.      1905. 

Perennial ;  culms  tufted,  erect,  smooth,  or  scabrous 
helow  the  panicle,  25-50  cm.  tall;  sheaths  smooth; 
lilades  filiform,  scabrous ;  panicle  somewhat  open,  3-8 
cm.  long ;  spikelets  7-9  mm.  long ;  lemmas  smooth, 
4-5  mm.  long. 


O  Open  woods  and   rocky  slopes,   in  the  Arid  Transition  Zone; 

eastern    Washington    to    Oregon    and    Idaho.      May-Tune.     Type 


locality:   Oregon. 


36.  Poa  pringlei  Scribn. 


Pringle's  Bluegrass. 


Fig.  488. 


Poa   pringlei   Scribn.    Bull.    Torrey    Club    10:   31.      1883. 
Poa   argentea   Howell,    Bull.    Torrey    Club    15:    11.      1888. 
Poa  suksdorfii  Vasey;    Beal,   Grasses  N.   Am.   2:   574.      1896. 

Tufted  perennial ;  culms  10-20  cm.  tall,  the  base 
sometimes  decumbent  and  rhizome-like;  sheaths 
smooth,  loose  and  papery ;  blades  mostly  basal,  in- 
volute, usually  not  over  2-5  cm.  long,  smooth,  the 
uppermost  culm  blade  at  or  below  the  middle ;  panicle 
narrow,  contracted,  few-  to  several-flowered,  short-  or 
long-exserted ;  spikelets  6-8  mm.  long,  about  3- 
flowered ;  glumes  equal,  broad,  3-nerved,  4—5  mm. 
long ;  lemmas  5-6  mm.  long,  smooth  or  scabrous,  not 
webbed  nor  pilose. 

Rocks  and  sand,  in  the  Alpine  Zone;  summits  of  mountains, 
Washington,  south  through  the  Sierra  Nevada  to  the  Mount 
Whitney  region  of  California.  July-Aug.  Type  locality: 
headwaters   of  the  Sacramento  River. 


37.  Poa  leibergii  Scribn. 
Leiberg's  Bluegrass.     Fig.  489. 


Poa  leibergii  Scribn.   U.    S.   Dept.   Agr.    Div.   Agrost.   Btill.   8:   6.  pi.  2. 

1897. 
Poa  hanseni  Scribn.  U.  S.  Dept.  Agr.  Div.   Agrost.   Bull.    11:   53.  pi.  9. 

1898. 
Poa  pringlei  hanseni  Smiley,   Univ.   Calif.   Publ.   9:    104.      1921. 

Tufted  perennial ;  culms  7-20  cm.  tall ;  sheaths  smooth ; 
ligule  about  2  mm.  long;  blades  mostly  basal,  firm,  involute. 
smooth,  short ;  panicle  narrow,  2-5  cm.  long,  usually  purple, 
the  branches  short,  appressed ;  spikelets  4-6  mm.  long; 
glumes  about  3  mm.  long;  lemmas  3  mm.  long,  smooth  or 
scaberulous. 

Alpine   meadows  and  sterile   gravelly   ali)ine  flats   in   the   Hudsonian 

Zone;    Malheur    County,  Oregon,    through    the    Sierra    Nevada    to    the 

Mount    Whitney    region,  California.      June-July.      Type    locality:    Mal- 
heur   County,    Oregon. 
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38.  Poa  lettermani  Vasey. 
Letterman's  Bluegrass.     Fig.  490. 

Foa  lettermani  Vasey,    Contr.    U.    S.    Xat.    Herb.    1:   273.      1893. 

Plants  rather  soft  and  lax;  culms  nume.rous  in  small 
dense  tufts,  smooth,  5-10  cm.  tall ;  sheaths  smooth ; 
blades  mostly  flat,  1-3  cm.  long,  .5-1  mm.  wide; 
panicle  purplish,  small  and  narrow,  .5-1.5  cm.  long, 
the  branches  short  and  appressed ;  glumes  and  lem- 
mas about  3  mm.  long,  broad,  the  lemmas  broad  aiid 
toothed  at  the  summit. 

Alpine  region  of  Mount  Rainier  and  Mount  Adams;  also  in 
Colorado.     August.      Type  locality:   Grays   Peak,   Colorado. 

The  viviparous  form  of  Poa  biilbosa  L.  has  been  found  at 
Bingen  and  Walla  Walla.  The  spikelets  are  replaced  by  dark- 
purple  bulblets. 


66.    PANICULARIAHeister:  Fabr.  PL  Hort.  Helmst.  ed.  2.  373.    1763. 
[Glyceria  R.  Br.  Prodr.  Fl.  Nov.  Holl.  179.     1810.] 

Spikelets  few-  to  many-flowered,  subterete  or  slightly  compressed,  the  rachilla  disartic- 
ulating above  the  glumes  and  between  the  florets ;  glumes  unequal,  short,  obtuse  or  acute, 
usually  scarious,  mostly  1-nerved;  lemmas  broad,  convex  on  the  back,  firm,  usually  obtuse, 
awnless,  scarious  at  apex,  5-9-nerved,  the  nerves  usually  prominent.  Usually  tall  aquatic 
or  marsh  grasses,  with  flat  blades  and  open  or  contracted  panicles.  [Latin,  referring  to 
the   panicled    spikelets.] 

Species  about  35  in  the  temperate  regions  of  both  hemispheres.     Type  species,  Poa  atjuatica  L. 

Spikelets  linear,  usually  as  much  as   1   cm.   long;   panicles  erect. 

Lemmas  smooth  between  the   slightly  scabrous   nerves,   thin,   3.5-4   mm.   long.  1. 

Lemmas  scabrous   between  the  usually  distinctly   scabrous   nerves,   firm,   3—6  mm.  long. 

Lemmas  about  3   mm.  long,  broadly  rounded  at  summit.  2 

Lemmas  4-6  mm.  long,   narrowed  toward  the  summit.  3. 
Spikelets  ovate  or  oblong,  usually  not  over  5  mm.   long;   panicles  nodding. 

Lemmas   with   5   prominent   nerves.  4. 
Lemmas  with  7  prominent   nerves. 

Glumes  short  and  rounded,  the  lower  about   1    mm,   long. 

Blades   1-3  mm.  wide;  culms  usually  not  over  1   meter  tall,  firm,   not  succulent. 

5.   P.    nervata. 

Blades  mostly  6-10  mm.   wide;   cidms   mostly    1-3   meters  tall,   succulent.  6.   P.   data. 

Glumes  oblong,   the   lower   about   2   nun.    long,   whitish.  7.   P.   grandis. 


1.  Panicularia  borealis  Nasli. 


p.   borealis. 

P.   davyi. 
P.   fluitan.i;. 

P.  paiiciflora. 


Xonheni  Manna-gra.ss.     Fig'.  491. 


Panicularia    borealis    Xash,     Bull.     Torrey    Club    24:   348. 

1897. 
Glyceria    borealis    Batchelder,    Proc.    Manchester    Inst.    1: 

74.      1900. 

Culms  30-100  cm.  tall,  erect  from  a  more  or 
less  decumbent  and  rooting  base  ;  sheaths  smooth 
or  slightly  scabrous,  keeled ;  blades  flat  or  usu- 
ally folded,  scabrous  above,  erect,  3-4  mm.  wide ; 
panicle  long  and  narrow,  the  branches  and 
slender  pedicels  appressed ;  spikelets  narrow, 
nearly  terete,  12-18  mm.  long,  1  mm.  wide,  pale, 
not  purple-tinged;  glumes  1-nerved,  the  first  1.5 
mm.,  the  second  3  mm.  long;  lemmas  oblong.  4 
mm.  long,  7-nerved,  smooth  or  indi'^tinctly  sca- 
brous on  the  nerves. 

In  shallow  water,  in  the  Canadian  Zone;  New  England 
to  central  California  and  northward.  June-Aug.  Type 
locality:   !Maine. 
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2.  Panicularia  davyi  Merr. 
Davy's  Manna-grass.    Fig.  492. 

Glyccria    leptostachva    Buckl.     Proc.     Acad.     Phila.     1862:   95. 

"1863. 
Panicularia    daTvi    Merr.    Rhodora    4:    145.      1902. 
Panicularia  leptostacliva   Piper;    Piper    &    Beattie,   Fl.   Northw. 
Coast  59.      1915,  not  Maclosk.      1904. 

Culms  1-1.5  meters  tall;  sheaths  smooth;  blades 
minutely  and  sparsely  scabrous  above,  about  4  mm. 
wide ;  panicle  long  and  narrow ;  spikelets  12-18  mm. 
long,  about  1.5  mm.  wide;  lemmas  oblong,  truncate, 
inore  or  less  purple-tinged,  about  3  mm.  long, 
prominently  7-nerved,  distinctly  scabrous  on  and  be- 
tween the  nerves. 

In  shallow  water,  in  the  Transition  Zone;  Washington  to 
central  California  (Guerneville,  Da'.'v :  Sonoma.  Heller"!. 
May-Tnlv.     T\\>e    locality:   Guerneville,    California. 


3.  Panicularia  fluitans  (L.)   Kuntze. 
Water  Manna-grass.     Fig.  493. 

Fcstuca   fluitans   L.    Sp.    PI.    1:   75.      1753. 

Glyceria   fluitans   R.    Br.    Prodr.    Fl.    Nov.    Holl.    1:    1/9.      1810. 

Panicularia    fluitans    Kuntze,    Rev.    Gen.    PI.    2:    782.      1891. 

Culms  ascending  from  a  decuml)ent  rooting  base, 
rather  thick  and  succulent,  1-1.5  meters  tall;  sheaths 
smooth;  blades  3-10  mm.  wide,  scabrous  above; 
panicle  long  and  narrow ;  glumes  very  unequal,  ob- 
tuse, the  second  3  mm.  long;  lemmas  purple-tinged, 
broad,  obtuse,  5  mm.  long,  prominently  7-nerved,  with 
an  additional  short  pair  near  the  margin,  very  sca- 
brous on  the  nerves  and  somewhat  so  between  them ; 
palea  about  as  long  as  lemma. 

In  shallow  water,  in  Transition  Zone;  northern  parts  of 
Eurasia  and  America;  British  Columbia  to  Mendocino  County, 
California.      June-Aug.      Type   locality,    European. 


4.  Panicularia  pauciflora  (Presll  Kuntze. 
Few-flowered  Manna-grass.     Fig.  494. 

GIvccria    pauciflora    Presl,    Rel.    Haenk.     1:   257.      1_830. 
Panicularia   pauciflora    Kuntze,    Rev.    Gen.    PI.    2:   783.      1891. 
Panicularia    holmii    Beal,    Torreya    1:   43.      1901_. 
Panicularia    multifolia    Elmer,    Bot.    Gaz.    36:   54.      1903. 
Panicularia   flaccida    Elmer,    Bot.    Gaz.    36:   55.      1903. 
Glyceria    erecta    Hitchc.    in    Jepson,    Fl.    Calif.    1:    161.      1912. 
Panicularia   erecta   Hitchc.    Am.    Journ.   Bot.   2:   309.      1915. 

Culms  30-120  cm.  tall,  from  a  decumbent  rooting 
liase,  with  creeping  rhizomes:  sheaths  smooth  or 
scabrous ;  blades  scattered,  4-12  mm.  wide,  sca- 
l)rous;  panicle  pyramidal,  nodding,  10-20  cm.  long, 
open,  the  branches  spreading,  naked  below,  rather 
densely  flowered  toward  the  ends;  spikelets  about 
4  mm.  long,  oblong,  about  5-flowered ;  glumes  short, 
l)road,  obtuse,  1-1.5  mm.  long;  lemmas  2  mm.  long, 
oblong,  rounded  and  somewhat  erose  at  summit, 
prominently  5-nerved,  very  scabrous  on  the  nerves 
and  somewhat  so  between. 

Swamps,  shallow  water,  and  wet  meadows,  in  the  Tran- 
sition Zone;  Montana  to  Colorado,  west  to  Alaska  and  central 
California.     June-Aug.     Type    locality:   Nootka    Sound. 

The  form  described  as  Panicularia  erecta  has  short  culms,  narrow  blades,  and  narrow  panicles  with 
ascending  branches.  Springy  places  in  mountain  meadows  in  the  Sierra  Nevada  to  southern  Oregon.  Tyjie 
locality :     Sunrise  Creek,   Yosemite  National   Park. 
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5.  Panicularia  nervata  (Willd. )   Kuntze. 
Fowl  Manna-grass.     Fig.  495. 

Poa   nervata   Willd.    Sp.    PI.    1:   389.     1797. 

GIvccria    nervata    Trin.    Mem.    Acad.    St.    Petersb.    VI.    Math. 

'Phys.    Nat.    1:   365.      1830. 
Paiiicidaria  nervata   Kuntze,   Rev.    Gen.    PI.    1:   783.      1891. 

Culms  erect,  smooth,  30-100  cm.  tall ;  sheaths 
smooth  or  retrorsely  scabrous ;  blades  erect  or  some- 
what spreading,  smooth  or  somewhat  scabrous ;  5-20 
cm.  long,  1-3  mm.  wide,  panicle  ovate,  open,  7-20 
cm.  long,  the  branches  naked  below,  ascending  and 
somewhat  drooping ;  spikelets  oval,  2-3  mm.  long, 
mostly  4-6-flowered,  often  purplish ;  glumes  very 
short,  the  second  about  1  mm.  long,  the  first  shorter ; 
lemmas  broad  and  obtuse  above,  prominently  7- 
nerved,  slightly  scarious  at  apex,  about  2  mm.  long ; 
palea   large,   about   as   long  as   the   lemma. 

Marshes  and  wet  places  in  the  Transition  Zone;  Xew- 
fonndland  to  Florida,  and  west  to  eastern  Washington  and 
Oregon.     June— Aug.     Type    locality:   North    America. 


6.  Panicularia  data  Xasli. 
Tall  Manna-grass.     Fig.  496. 

Panicularia  elata   Nash   in    Rydb.   Mem.    N.   Y.    Bot.    Card.    1: 

54.      1900. 
Glyceria    latifolia    Cotton,    Bull.    Torrey    Club    29:   573.      1902. 
Panicularia  nervata   elata   Piper,   Contr.   U.  S.   Nat.  Herb.    11: 

140.      1906. 
Glyceria  elata  Hitchc.   in  Jepson,   Fl.    Calif.    1:    162.      1912. 

Culms  erect,  smooth,  succulent,  1-2  meters  tall; 
sheaths  scabrous ;  blades  flat,  usually  6-10  mm.  or 
sometimes  only  4  mm.  wide,  scabrous ;  panicle  large 
and  diffuse,  becoming  oblong,  15-30  cm.  long,  the 
l)ranches  naked  below,  the  lower  usually  reflexed 
at  maturity ;  spikelets  3-5  mm.  long,  oblong  oi 
ovate-oljlong,  usually  6-8-flowered ;  glumes  broad, 
obtuse,  much  shorter  than  the  lower  lemmas,  nerve 
less,  the  first  about  1  mm.  long ;  lemmas  firm, 
obovoid,  obtuse,  or  acutish,  prominently  7-nerved, 
the  apex   distinctly   scarious. 

Wet  meadows,  springs,  and  shady  moist  soil  in  woods,  in 
the  Coast  Ranges  to  the  Bay  region,  in  the  Sierra  Nevada, 
and  the  high  southern  mountains,  north  to  British  Colum))!;! 
md    east   to   Idaho.     June-Aug.     Type   locality:   Montana. 

This  may  be  only  a  variety  of  P.  ner-,ata,  but  in  our  aie.i 
it   appears   distinct. 


7.  Panicularia  grandis  (  S.  Wats.)  Nash. 
Reed  Manna-grass.    Fig.  497. 

Poa   aquatica    americana    Torr.    Fl.    North    &    Mid.    U.    S.    1: 

108.      1823. 
Glyceria    grandis    S.     Wats,     in    A.     Gray,    Man.    ed.    6.   667. 

'1890. 
Panicularia   americana   MacM.   Met.    Minn.    Val.    81.      1892. 
Panicularia    grandis    Nash    in     Britt.     &     Brown,     Illustr.     Fl. 
ed.   2.    1:   265.      1913. 

Culms  erect,  rather  stout,  glabrous,  1-2  meters 
tall;  sheaths  smooth  or  slightly  scabrous;  blades 
flat,  glabrous  beneath,  scabrous  above,  15-35  cm. 
long,  6-15  mm.  wide;  panicle  20-40  cm.  long,  open, 
the  branches  spreading,  10-20  cm.  long ;  spikelets 
oblong,  4-7-flowered,  mostly  purplish,  4-6  mm.  long ; 
glumes  whitish,  the  first  about  2  mm.  long,  the  sec- 
ond a  little  longer ;  lemmas  oblong,  narrowed  to 
an  obtuse  apex. 

Marshes  and  wet  soil,  in  the  Transition  Zone;  Nova 
Scotia  to  Alaska,  south  to  Pennsylvania,  Colorado  and  east- 
ern   Oregon.     June-Aug.     Type    locality:   Massachusetts. 
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67.  PUCCINELLIA  Pari.  Fl.  Ital.  1 :  366.  1848. 
Spikelets  several-flowered,  usually  terete  or  only  slightly  flattened,  the  rachilla  dis- 
articulating above  the  glumes  and  between  the  florets;  glumes  shorter  than  the  first 
lemma  unequal,  obtuse  or  acute,  rather  iirm,  often  scarious  at  the  tip,  the  hrst  1-nerved 
or  sometimes  3-nerved,  the  second  3-nerved ;  lemmas  usually  firm,  rounded  on  the  back, 
obtuse  or  acute,  rarely  acuminate,  usually  scarious  and  often  erose  at  the  tip,  glabrous 
O'-  puberulent  toward  the  base,  5-nerved,  the  nerves  obscure  or  indistinct,  rarely  rather 
prominent-  palea  about  as  long  as  the  lemma  or  somewhat  shorter.  Annual  or  usually 
perennial  low  pale  smooth  cespitose  grasses  with  narrow  or  open  panicles.  [Named  tor 
Professor   Benedetto   Puccinelli,   an   Italian   botanist.] 

Species  about   25,   mostly   along  coasts  and   on   interior   alkali   soil    of   the  cool   and   arctic   regions   of   the 
northern  hemisphere.     Type  species,  Poa  distans  L. 

Panicle  open,  the  branches  spreading  or   reflexed.        ,        ^      „  „         ,  ,     p     j;,,„„. 

Lemmas   short  and  broad,   truncate;   panicle  branches  finally  reflexed.  1.   /^.    dntans 

Lemmas  narrow    narrowed  to  an  acute  or  obtusish  point;  panicle  branches  spreading,  usually  not  leflexed. 
Leaves  mostlv   in  a  short  basal  cluster;   panicle  usually  less  than  10  cm.  long;   lenimas  smooth. 

2.  P.    lemmoni. 
Leaves  scattered;   panicle  usually  more  than   10  cm.  long:   lemmas  pubescent  on  lower  part. 

3.  P.    nuttalhana. 

Panicle  narrow,  the  branches  ascending  or  appressed.  ,     d       •       ; 

Plant  annual;  panicles  strict.  .  •*•    ^-   sunt  lex. 

Plant  perennial;   panicles  narrow  but  not  strict.  ,,  .  ,  ,  .•       .,      i  .i 

Lemma  entire  at  apex;  plants  mostly  less  than  30  cm.  tall;   panicle  not  much  exceeding  the  leaves,  the 

branches   smooth  or  nearly  so.  .  ,  ,    S.   P.   paupercnla   alaskana. 

Lemma  ciliolate  at  apex;   plants  mostly   more  than   30  cm.  tall;  panicles  large,  overtopping  the  foliage, 
the  lower  branches  as  much  as  7   cm.  long,  strongly  scabrous.  6.    P.    nutkacnsis. 


1.  Puccinellia  distans  (L.)  Pari. 
European  .\lkali  Grass.     Fig.  498. 

Poa    distans    L.    Mant.    PI.     1:   32.      1767. 
Glyceria   distans    Wahl.    FL    L'ps.    36.      1820. 
Puccinellia    distans    Pari.    Fl.    Ital.    1:   367.      1848. 

Culms  tufted,  spreading  or  erect,  rather  thick 
and  somewhat  succulent,  20-30  cm.  tall;  blades 
2-10  cm.  long;  panicle  ovoid,  open,  .5-10  cm. 
long,  the  branches  finally  reflexed ;  spikelets 
4-5  mm.  long,  4-6-flowered  ;  glumes  slightly  un- 
equal, the  first  about  1  mm.  long;  lemmas 
short  and  broad,  about  2  mm.  long,  the  apex 
truncate  or  very  obtuse. 


Wet  soil,  introduced  in  a  few  localities  in  Washing- 
ton (Wenas,  Yakima  City,  Rockland),  Oregon  (Port- 
land, The  Dalles,  Klamath  Falls),  and  California  (San 
Diego) ;  a  native  of  Europe,  introduced  in  the  eastern 
States.      June.      Type    locality,     European. 


2.  Puccinellia  lemmoni   (  \'asey)   Scribn. 
Lemmon's  Alkali  Grass.     Fig.  499. 

Poa   lemmoni  Vasey,   Bot.    Gaz.    3:    13.      1878. 

Puccinellia   lemmoni   Scribn.    U.    S.    Dept.    Agr.    Div.    Agrost. 

Bull.    17:   276.  /.  572.      1899. 
Puccinellia   rubida    Elmer,    Bot.    Gaz.    36:   56.      1903. 

Culms  slender.  15-40  cm.  tall;  blades  short,  fili- 
form, mostly  basal,  smooth,  involute;  panicle  5-10 
cm.  long,  becoming  open,  the  branches  spreading; 
spikelets  5-6  mm.  long;  glumes  1-nerved,  the  first 
2  mm.,  the  second  3  mm.  long;  lemmas  3  mm.  long, 
smooth. 

Alkaline  soil,  eastern  Oregon  to  Nevada  and  northern 
California  (Sierra  Valley,  Bolander).  June-Aug.  Type  lo- 
cality:  Sierra    County,    California. 
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3.  Puccinellia   nuttalliana    (Schult.)    Hitchc. 
Nuttall's  Alkali  Grass.     Fig.  500. 

Poa   airoides  Nutt.    Gen.    PI.    1:   68.      1818,    not    Koeler,    1802. 

Poa    nuttalliana    Schult.    Mant.    2:   303.      1824. 

Puccinellia    airoides    Wats.    &    Coult.    in    Gray,    Man.    ed.    6. 

668.      1890. 
Puccinellia    nuttalliana    Hitchc.    in   Jepson,    Fl.    Calif.    1:    162. 

1912. 

Puccinellia    cusickii    Weatherby,    Rhodora    18:    182.      1916. 

Culms  tufted,  erect,  40-60  cm.  tall ;  sheaths  and 
involute  blades  smooth ;  panicle  open,  15-20  cm. 
long,  the  branches  spreading,  naked  below ;  spikelets 
terete,  about  6  mm.  long,  usually  pale ;  glumes 
acutish,  the  first  1-nerved,  1  mm.  long,  the  second 
3-nerved,  2  mm.  long ;  lemmas  about  3  mm.  long, 
sparsely  pubescent  at  base. 

Alkaline  soil,  in  the  Transition  and  Upper  Sonoran 
Zones;  Dakotas  to  California  and  Texas.  June-Aug.  Type 
locality:   ;\Iandan,    North    Dakota. 


4.  Puccinellia  simplex  Scribn. 

Little  Alkali  Grass.     Fig'.  501.  i 

Puccinellia  simf>lex  Scribn.   U.   S.   Dept.  Agr.  Div.  Agrost.  Circ. 
16:   1.  /.  1.      1899. 

Apparently  annual;  culms  7-20  cm.  tall;  blades 
narrow,  soft,  fiat,  scattered ;  panicle  narrow,  about 
half  the  length  of  the  entire  plant,  the  branches  few, 
short  and  appressed;  spikelets  6-8  mm.  long,  ap- 
pressed ;  glumes  strongly  3-nerved,  1  and  2  mm. 
long;  lemmas  2.5  mm.  long,  tapering  from  below  the 
middle  to  the  acute  apex,  pubescent  on  lower  half. 

Alkaline  soil,  California  (Woodland,  Blankinshif^ ;  Liver- 
more  Pass,  Davy;  Rabbit  Springs,  Parish;  Tulare  County, 
Congdon) .      Mar.-Apr.     Type   locality:   Woodland. 


5.    Puccinellia  paupercula  alaskana.    (Scribn.   & 
Alerr. )  Fern.  &  Weatherby. 


Alaska  Alkali  Grass. 


Fig.  502. 


Puccinellia   alaskana    Scribn.    &   Merr.   Contr.    U.   S.   Xat.   Herb.    13: 

78.      1910. 
Puccinellia  paupercula  alaskana   Fern.    &    Weath.    Rhodora    18:    18. 

/.   68-72.      1916. 

Culms  erect,  tufted,  about  30  cm.  tall ;  blades  involute, 
erect,  smooth  ;  panicles  narrow,  5-7  cm.  long,  the  branches 
about  2-3  cm.  long,  appressed ;  spikelets  about  6  mm. 
long ;  glumes  3-nerved,  the  first  2  mm.,  the  second  3 
mm.  long ;  lemmas  3  mm.  long,  sparingly  pubescent  at 
base,  especially  on  the  lower  part  of  the  rather  promi- 
nent marginal  nerves. 

Saline  soil  along  the  coast,  Alaska  to  Mendocino  County,  Cali- 
fornia, and  Newfoundland  to  Connecticut.  Whatcom,  Suksdorf ; 
Umpqua  River,  Hotvcll;  Fort  Bragg,  Dav\.  June-July.  Tvpe  lo- 
cality:  Alaska. 

This  species  was  referred  to  P.  angustata  (R.  Br.)  Rand  & 
Redf.    (Hitchc.    in   Jepson,    Fl.    Calif.    1:    163.      1912). 
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6.  Puccinellia  nutkaensis  (Presl). 
Fern.  &  Weath. 

Pacific  Alkali  Grass.    Fig.  503. 

Poa    nutkaensis    Presl,    Rel.    Haenk.    1:   272.      1830. 
Puccinellia    nutkaensis   Fern.    &    Weath.    Khodora    18:    22.     /. 
49-5S.      1916. 

Culms  in  small  tufts,  rather  stout,  40-60  cm.  tall; 
leaves  scattered,  smooth,  the  blades  loosely  involute, 
more  or  less  spreading;  panicle  narrow,  10-15  cm. 
long,  the  branches  appressed,  the  lower  as  much  as 
7  cm.  long ;  spikelets  about  8  mm.  long ;  glumes 
nearly  equal,  3-nerved,  narrow,  about  3  mm.  long; 
lemmas  4  mm.  long,   smooth. 


Saline    soil    near    the    coast,    British    Columbia    to  central 

California    (Point    Reyes,    Davy;    San    Mateo    County,  Jaffa). 

June-Aug.     Type  locality:   Nootka    Sound,    Vancouver  Island. 

This    species    was    referred    to    P.    festucaeformis  (Host) 
Pari.    (Hitchc.    in   Jepson,   Fl.    Calif.   -1:    163.      1912). 


68.    FESTUCA  L.  Sp.  PI.  73.    1753. 

Spikelets  few  to  several-flowered,  the  rachilla  disarticulating  above  the  glumes  and 
between  the  florets  ;  glumes  narrow,  acute,  unequal,  the  first  soinetimes  very  small ;  lemmas 
rounded  on  the  back,  membranaceous  or  somewhat  indurate,  5-nerved,  the  nerves  often 
obscure,  acute  or  rarely  obtuse,  awned  from  the  tip  or  rarely  from  between  the  minute 
teeth  of  the  bifid  apex.  Annual  or  perennial  low  or  moderately  tall  grasses  of  various  habit, 
the  spikelets  in  narrow  or  open  panicles.      [Latin,  an   old  name  for  a  grass.] 

Species  about   100  in  the  temperate  and  cool  regions  of  the  world.     Type  species,  Festuca  ovina  L. 


1.  F.   octofioia. 

2.  F.    bromoides. 


Plants  annual. 

Spikelets   densely  5-13-flowered;   lemmas   without  a  scarious  margin. 
Spikelets  loosely    1-5-flowered;   lemmas  with  a   narrow   scarious   margin. 
Panicle  long  and  narrow,  the  branches  appressed. 

First  glume  about  two-thirds  as  long  as  the  second. 
First  glume  not  more  than  half  as  long  as  the  second. 

Lemmas   ciliate.  3.    F.    mcgalnia. 

Lemmas   not   ciliate.  4.   F.   mynros. 

Panicle  rather  short,  the  princii)al   branches  and  sometimes  the  pedicels  divergent  or  even   reflexed. 
Spikelets  glabrous. 

Pedicels    of    nearly   all    the    spikelets    finally    reflexed,    notably   those    of    the    upper    part    of    the 
main  axis;  branches  of  panicle  reflexed;  spikelets  mostly   1-  or  2-flowered. 

5.  F.   refiexa. 
Pedicels   of  spikelets  appressed;  lower  branches  of  the  panicle  usually  finally   reflexed;   spikelets 
usually  3-5-flowered.  6.   F.   pacifica. 

Spikelets   pubescent,   the   pubescence   on   glumes    or   lemmas   or  both. 

Pedicels  of  spikelets  appressed  or  slightly  spreading;   lower  branches  of  panicle  usually  spread- 
ing  or   refle.xed. 
Lemmas   pubescent. 

Lemmas   hirsute;   glumes   glabrous   or  pubescent;    lower   branches   of   panicle  spreading  or 

reflexed.  7.   F.   grayi. 

Lemmas  woolly-pubescent;   glumes  glabrous;   panicle   nearly   simple,   the  branches  scarcely 
/  spreading.  8.    F.   arida. 

Lemmas  glabrous;   glumes  pubescent.  9.   F.   confusa. 

Pedicels  of  spikelets  and  the  branches  of  the  panicle  all  finally  spreading  or  reflexed. 

Clumes  glabrous;   lemmas   pubescent.  10.   F.   microstachys. 

Glumes   pubescent;   lemmas  glabrous.  11.    F.    tracyi. 

Glumes  pubescent;   lemmas  pubescent.  12.  F.   eastivoodae. 

Plants  perennial. 

Rhizomes  usually  present;   blades  broad  and   flat,   firm;   panicle   narrow;   spikelets  awnless. 

13.   F.   confi>iis. 
Rhizomes   wanting   (base   of   culms  decumbent  in   F.   rubra). 
Blades  flat,   rather   soft  and   lax. 

Lemmas   awnless    (or   rarely   short-awned),    indurate   or   firm,   not   keeled.  14.    F.    elatior. 

Lemmas  awned,  membranaceous,  more  or  less  keeled. 

Florets  long-stipitate,  the  rachilla  appearing  to  be  jointed  a  short  distance  below  the  florets. 

IS.    F.   subuliflora. 
Florets  not  stipitate. 

Lemma   indistinctly   nerved;   awn  terminal;   blades  broad  and   thin.  16.   F.   subulata. 

Lemma  distinctly   5-nerved;   awn   from  between   2  minute  teeth;  blades  narrower,   rather  firm. 

17.  F.   einieri. 
Blades  narrow  or  involute,  usually   not  lax. 

Collar   and   mouth  of  sheath  villous.  18.  F.   calif ornica. 

Collar   and   mouth   of  sheath   not  villous. 

Culms  scabrous,  densely  cespitose,  rather  stout,   50-100  cm.  tall.  19.  F.   scabrella. 

Culms  smooth. 

Culms  slender  and  decumbent  at  the   usually   red   and   fibrillose  base;  awn   of  lemma  shorter 
than   the   body;   blades  smooth.  20.   F.    rubra. 
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Culms  erect,  or  at  least  not  with  decumbent   rhizome-like  base. 
Lemmas  awnless  or  nearly  so. 
Lemmas   awned. 

Awn   of  lemma  longer  than   the  body;  blades  soft,   sulcate. 
Awn    of   lemma  shorter   than   the   body;   culms  closely   tufted. 
Blades   scabrous,  usually   elongate. 
Blades  smooth. 

Plants  about   1   meter  tall   or  more. 
Plants  low,   usually  less  than   IS   cm. 

Blades  hard,  involute,  shining,  not  angled. 

Blades  soft,  angled   in   drying,  the  tissue  soft  between   the  angles. 

26.   F.   brachyphylla. 

1.  Festuca  octoflora  \\'alt. 

504. 


21.  F.  liridiila. 

22.  F.  occideiitalis. 

23.  F.  idahocnsis. 

24.  F.  Iiowellii. 

25.  F.  siil^ina. 


Slender  Fescue.     Fig. 


1788. 
1797. 


Festuca    octoflora    Walt.    Fl.    Carol.    81. 
Festuca   tenella    Willd.    Sp.    PI.    1:   419. 

Culms  slender,  erect,  usually  15-30  cm.  tall;  blades 
narrow,  involute  ;  panicle  narrow,  the  branches  short, 
appressed ;  spikelets  6-8  mm.  long,  densely  5-13- 
flowered :  glumes  subulate-lanceolate,  the  lirst  1- 
nerved.  3  mm.  long,  the  upper  3-nerved,  4  mm.  long; 
lemmas  firm,  convex,  lanceolate,  glabrous  or  scabrous, 
the  margins  not  scarious.  4-5  mm.  long,  attenuate 
into  a  scabrous  awn  2-4  mm.  long. 

Open  ground,  in  the  L'pper  Sonoran  and  Tansition  Zones; 
throughout  most  of  the  United  States,  extending  into  eastern 
Washington  and  Oregon,  and  into  southeastern  California. 
Apr. -July.     Type    locality:   South    Carolina. 

Festuca  octoflora  hirtella  Piper,  Contr.  L'.  S.  Xat.  Herl). 
10:  12.  1906.  Differs  in  being  usually  in  low  spreading  tufts; 
foliage  usually  pubescent;  lemmas  hirtellous  or  pubescent. 
More  frequent  than  the  species,  growing  in  more  arid  ground; 
Arizona  and  northern  Mexico  to  California,  San  Luis  Obispo 
County,  to  the  Mojave  Desert;  also  on  Mount  Tamalpais 
(Chase)  and  in  northern  Inyo  County  {Heller).  Type  locality: 
Santa  Catalina  Mountains,  Arizona. 


2.  Festuca  bromoides  L. 
Six-weeks  Fescue.     Fig.  505. 

Festuca    bromoides  L.    Sp.    PI.    75.      1753. 

Similar  to  F.  megalura ;  culms  10-30  cm,  tall; 
panicle  dense,  5-10  cm.  long;  gluines  unequal,  the 
first  4  mm.  long,  the  second  6-7  mm.  long;  lemma 
7-8  mm.  long,  the  awn   10-12  mm.  long. 

Dry  hills  and  meadows,  Santa  Barbara  and  San  Ber- 
nardino Counties  to  Vancouver  Island;  introduced  from 
Europe.      Apr.-June.     Type    locality,    European. 


506. 

188.      1848. 


3.  Festuca  megalvira  Xutt. 
Western  Six-weeks  Fescue.     Fig 

Festuca   megalura   Nutt.    Journ.    Acad.    Phila.    II.    1 

Culms  20-60  cm.  tall ;  sheaths  and  blades  smooth ; 
panicle  narrow,  7-20  cm.  long,  the  branches  appressed  ; 
spikelets  4-  or  5-flowered  ;  glumes  glabrous,  very  un- 
equal, the  first  about  2  mm.  long  or  less,  the  second 
4-5  mm.  long ;  lemmas  linear-lanceolate,  scabrous 
above,  ciliate  on  the  upper  half,  attenuate  into  an 
awn  about  twice  its  length.  The  cilia  on  the  lemmas, 
by  which  this  species  is  distinguished  from  F.  myiiros, 
are  sometimes  hidden  by  the  incurved  edges  of  the 
lemma   at    maturity. 

Cultivated   or    open   ground,  sandy  soil   and   waste  places,   in 

the    Transition    Zone;    mostly    in    the  Coast    Ranges;    extending 

from    British    Columbia   to    Idaho   and  Lower    California.      A])r.- 
June.     Type  locality:   Santa  Barbara. 
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4.  Festuca  myuros  L. 

Rattail  Fescue.     Fig.  507. 

Festuca  niyiiros  L.   Sp.   PI.  74.      1753. 

Culms  solitary  or  in  small  tufts,  usually  20-60  cm.  tall; 
sheaths  and  blades  smooth,  the  sheaths  overlapping,  the 
leaves  mostly  involute ;  panicle  as  in  F.  megalura,  com- 
monly somewhat  shorter ;  first  glume  a  little  shorter 
than  in  that  species  ;   lemmas  scabrous  above,  not  ciliate. 

Open  ground,  introduced  from  Europe  into  eastern  States; 
rare  on  the  Pacific  Coast.  Washington  (Vancouver,  Suksdorf), 
Oregon  (Portland,  Chase),  California  (San  Francisco,  Wilkes 
Exped. ;  San  Diego,  Brandegee;  Santa  Catalina  Island,  Brande- 
gee).     May-June.     Type  locality,  European. 


5.  Festuca  reflexa  Buckl. 
Few-flowered  Fescue.    Fig.  508. 


Festuca  reflexa   Buckl.   Proc.   Acad.    Phila.    1862:   98.      1863. 
Festuca    nticrostachvs    pauciflora    Scribn. ;     Beal,     Grasses     N. 
Am.   2:   586.      18"96. 


Culms  20-40  cm.  tall ;  sheaths  sinooth  or  pubes- 
cent ;  blades  narrowly  linear,  flat  or  loosely  involute ; 
panicle  5-12  cm.  long,  the  solitary  rays  and  the 
spikelets  all  at  length  divaricate ;  spikelets  1-3- 
flowered,  5-7  mm.  long;  glumes  glabrous,  the  first 
2-4  mm.  long,  the  second  4-5  mm.  long ;  lemmas 
glabrous  or  somewhat  scabrous,  5-6  mm.  long,  at- 
tenuate into  a  scabrous  awn,  usually  5-8  mm.  long. 

Mesas,  rocky  slopes,  and  wooded  hills  in  the  Transition 
Zone;  Washington  to  California  and  Utah.  Common  in 
California,  rare  in  Washington  and  Oregon.  May-June. 
Type   locality:   "Upper   California." 


6.  Festuca  pacifica  Piper. 
Pacific  Fescue. 


Fig. 


509. 


Festuca   pacifica    Piper,    Contr.   U.    S.    Nat.    Herb.    10:   12.      1906. 

Culms  slender,  erect,  30-60  cm.  tall;  blades  soft, 
glabrous,  loosely  involute;  panicle  5-12  cm.  long,  the 
lower  branches  solitary,  divaricate;  spikelets  3-6- 
flowered;  glumes  glabrous,  the  first  subulate-lanceolate, 
1 -nerved,  4  mm.  long,  the  second  lanceolate-acuminate, 
3-nerved,  5  mm.  long;  lemmas  lanceolate,  scabrous, 
except  in  the  lowermost  floret  (this  smooth)  6-7  mm. 
long,  attenuate  into  a  scabrous  awn  10-15  mm.  long: 
glumes  averaging  longer  and  the  second  more  distinctly 
nerved  than  in  F.  reflexa. 

Open  ground,  mountain  slopes,  and  open  woods,  in  the  Upper 
Sonoran  or  Transition  Zone;  British  Columbia  to  Lower  Cali- 
fornia and  Arizona;  common  throughout  California  except  the 
great  valley  and  the  desert  region.  May-July.  Type  locality: 
Pullman,    Washington. 
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7.   Festuca  grayi  (Abrams)  Piper. 
Gray's  Fescue.    Fig.  510. 


Festuca    microstachvs    ciliata    Gray;    Beal,    Grasses    N.    Am.    2: 

585.      1S96. 
Festuca  microstachvs  grayi  Abrams,   Fl.   Los  Ang.    52.      1904. 
Festuca    grayi    Piper,    Contr.    U.    S.    Nat.    Herb.    10:   14.    pi.    3. 

1906. 


ll;il)it  of  F.  I^acififa  but  somewhat  stouter;  sheaths 
and  sometimes  blades  pubescent;  glumes  glabrous  or 
more  or  less  villous  ;  lemmas  pubescent  or  puberulent, 
or  sometimes  villous. 


Open  ground  and  rocky  slopes,  in  the  Transition  Zone; 
Oregon  to  California  and  Arizona.  May-June.  Type  locality: 
Grants   Pass,  Oregon. 


8,  Festuca  arida  Elmer. 
Desert  Fescue.     Fig.  511. 

Festuca    arida    Elmer,    Bot.    Gaz.    36:   52.      1903. 

Culms  erect  or  spreading,  mostly  less  than  15  cm. 
tall;  sheaths  glabrous;  blades  glabrous,  loosely  in- 
volute, mostly  less  than  4  cm.  long;  panicle  narrow, 
2-5  cm.  long,  the  branches  appressed  or  the  lower- 
most somewhat  spreading;  glumes  about  equal, 
glabrous,  5-6  mm.  long ;  lemmas  densely  woolly, 
about  5  mm.  long,  the  awn  5-10  mm.  long. 

Sandy  or  dry  ground,  in  the  Transition  Zone;  eastern 
Washington  (Coulee  City,  North  Yakima),  western  Nevada 
and  eastern  California  (Truckee,  Jess  Valley  to  Blue  Lake, 
Doyle   Station).     May-July.     Type    locality:   North    Yakima. 


9.  Festuca  confusa  Piper. 
Hairy-leaved  Fescue.     Fig.  512. 

Festuca    confusa    Piper,    Contr.    U.    S.    Nat.    Herb.    10:    13.    /'/.    1. 
19C6. 


Habit  of  F.  paciUca  but  commonly  lower  and  more 
slender;  sheaths  and  blades  pubescent;  axis  and  branches 
of  the  panicle  ciliate  on  the  angles  ;  spikclets  2-3  flowered  ; 
glumes  hirsute;  lemma  attenuate,  the  awn  often  somewhat 
fle.xuous. 


Dry  hillsides,  in  the  Arid  Transition  Zone;  Washington  to 
middle  California.  May-June.  Type  locality:  west  Klickitat 
County,   Washington. 
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10.  Festuca  microstachys  Xuit. 
Nuttall's  Fescue.     Fig.  513. 

Fcsfiica   microstachys   Nutt.   Journ.   Acad.    Phila.    II.    1:    187. 
1848. 


Culms  erect,  glabrous,  10-30  cm.  tall;  sheaths 
smooth  or  sparsely  pubescent;  ligule  nearly  obso- 
lete ;  blades  flat  or  loosely  involute ;  panicle  erect, 
4-10  cm.  long,  often  nearly  simple,  the  spikelets 
1-3-flowered,  finally  reflexed,  rather  distant ; 
glumes  glabrous  ;   lemmas   pubescent.  - 


Open  ground  in  the  Transition  Zone;  California;  rare 
(Pasadena,  Costella,  Napa  City).  Apr.-May.  Type  locality: 
Los  Angeles. 


11.  Festuca  tracyi  Hitchc.  ii.  sp. 
Tracy's  Fescue.     Fig".  514. 

Annual ;  culms  erect,  smooth,  30-60  cm.  tall ;  sheaths 
pubescent ;  ligule  very  short ;  blades  glabrous,  narrow, 
loosely  involute,  3-6  cm.  long;  panicle  4-8  cm.  long,  a 
simple  raceme  or  compound,  the  lower  as  much  as  3 
cm.  long,  widely  spreading ;  spikelets  mostly  1-3- 
flowered,  the  pedicels  divaricately  spreading  or  reflexed. 
about  0.5  mm.  long;  glumes  rather  sparsely  hispid-vil- 
lous,  slightly  unequal  in  length,  the  first  narrow,  1- 
nerved.  2-3  mm.  long,  the  second  3-nerved ;  lemmas 
glabrous,  about  4  mm.  long,  the  awns  4-7  mm.  long. 
The  species  has  the  aspect  of  F.  castwoodae  and  F. 
refle.va  but  differs  in  having  pubescent  glume-  and  gla- 
brous lemmas. 

Type  specimen  collected  at  head  of  Moore's  Creek,  3-4  miles 
east  of  Angwin's,  Howell  Mountain,  Napa  County,  California, 
May  IS,  1902,  by  J.  P.  Tracy  (no.  1479).  No  other  collection 
is  known. 


12.  Festuca  eastwoodae  Piper. 
Eastwood's  Pescue.    Fig.  515. 


Festuca    castzcoodac    Piper,    Contr.    U.    S.    Nat.    Herb.    10:     16. 
1906. 


Culms  erect,  glabrous,  as  much  as  30  cm.  tall; 
sheaths  glabrous  or  puberulent,  the  lower  overlapping: 
ligule  minute ;  blades  soft,  loosely  involute,  attenu- 
ate, puberulent  or  glabrous  ;  panicle  10  cm.  long,  axis 
and  branches  pubescent;  spikelets  finally  divaricate; 
glume  and  lemmas  densely  pubescent ;  awns  3-6  mm. 
long. 


Open  pine  forests,  rare.  Type  specimen  from  Santa  Lucia 
Mountains,  California  (Eastwood).  The  only  other  specimen 
known   is   from   Volcano,    California,   the   collector   unknown. 
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13.   Festuca  confinis  \'ase_v. 
Spiked  Fescue. 


Fig.  516. 


Poa    kinyii    S.    Wats,    in    King.    Expl.    40th    Par.     5:     387. 

1S71,    not   F.    kingiana    Steud.,    1854. 
Festuca   confinis  Vasey,    Bull.    Torrey   Club    11:    126.      1884. 
Festuca    kingii  Cassidy,    Colo.    Agr.    Exp.   .Sta.    Bull.    12:    36. 

1890. 
Festuca   watsoiii   Xash    in    Brilton    Man.    148.      1901. 
Hesperochloa     kingii    Rydb.     Bull.     Torrey     Club     39:     106. 

1912. 
M'asatcliia   kingii  Jones,   Contr.    West   Bot.    14:    16.      1912. 

Culms  stout,  erect,  glabrous.  40-100  cm.  tall ; 
rhizomes  usually  present ;  sheaths  smooth,  striate ; 
blades  hrm.  flat  or  loosely  involute,  coarsely  striate, 
3-6  mm.  wide ;  panicle  narrow,  erect,  7-20  cm.  long, 
the  branches  short  and  appressed.  floriferous  nearly 
to  base ;  glumes  broadly  lanceolate,  subscarious, 
nearly  smooth,  the  hrst  3-4  mm.  long,  the  second 
a  half  longer :  lemmas  ovate,  acuminate,  convex, 
faintly  nerved,  scabrous  all  over  the  back,  5-8 
mm.   long. 

Dry  meadows  and  hills,  in  the  Transition  Zone;  Oregon 
to  southern  California,  east  to  Montana  and  Colorado. 
June-Aug.     Type  locality:   Colorado. 


14.   Festuca  elatior  L. 
Meadow  Fescue.     Fig.  517. 

Festuca  elatior  L.   Sp.   PI.   75.      1753. 


smooth ; 
;    panicle 


Culms  smooth,  50-120  cm.  tall ;  sheaths 
blades  flat,  4-8  mm.  wide ;  scabrous  above 
erect,  or  nodding  at  summit,  10-20  cm.  long,  contracted 
after  flowering,  much-branched  or  nearly  simple,  the 
Iiranches  spikelet-bearing  nearly  to  base ;  spikelets 
usually  6-8-flowe,red,  8-12  mm.  long ;  glumes  3  and  4 
mm.  long,  lanceolate ;  lemmas  oblong-lanceolate,  cori- 
aceous, 5-7  mm.  long,  the  scarious  apex  acutish,  rarely 
short-awned. 

Meadows  and  roadsides.  A  native  of  Europe,  cultivated  in 
the  United  States  under  the  name  of  Meadow  Fescue,  and 
escaped  into  fields  and  waste  places  throughout  the  cooler  portion 
of   America.      Tune-July.     Type   locality,   European. 


15.  Festuca  subuliflora  .Scribn. 
Coast  Range  Fescue.     Fig.  518. 


396. 
277. 


Festuca  subuliflora    Scribn.   in    Macoun,   Cat.    Can.   PI.    5 

1890. 
Festuca    ambigua    Vasey,    Contr.    U.    S.    Xat.    Herb.    1 : 

1893. 
Festuca   denticulata   Beal,   Grasses   N.  Am.   2:    589.      1896. 

Culms  rather  slender,  glabrous,  60-100  cm.  tall ; 
sheaths  sparsely  hispidulous ;  blades  flat,  rather  soft, 
hirsutulous  above.  3-6  mm.  wide ;  panicle  loose,  open, 
somewhat  drooping,  10-20  cm.  long,  the  branches 
slender,  mostly  solitary,  naked  below  the  middle ; 
spikelets  loosely  3-4-flowered ;  glumes  subulate, 
glabrous.  1-nerved,  3  and  4  mm.  long;  lemmas 
lanceolate,  scabrous  toward  the  apex,  keeled  above. 
6-8  mm.  long,  tipped  with  a  more  or  less  flexuous 
awn  10-15  mm.  long,  abruptly  contracted  at  base  into 
a  hispidulous  tubular  structure  including  the  rachilla, 
the  latter  apparently  disarticulating  half  way  be- 
tween  the  florets. 

Moist  places  and  borders  of  rich  woods,  in  the  Humid 
Transition  Zone;  Vancouver  Island  to  northern  California  in 
the  Coast  Ranges.  June-July.  Type  locality:  Vancouver 
island. 
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16.  Festuca  subulata  Trin. 

519. 


Nodding  Fescue. 


Fig. 


Festuca  subulata   Trin.    in    Bong.    Mem.   Acad.    St.    Petersb.     VI. 

Math.   Phys.    Nat.  2:    173.      1832. 
Festuca  jonesii  Vasey,   Contr.   U.   S.   Nat.  Herb.    1:   278.      1893. 

Culms  scaberulous,  4C-120  cm.  tall :  sheaths  nearly 
smooth ;  blades  flat,  thin,  3-10  mm.  wide,  auriculate  at 
base,  usually  scabrous  on  both  surfaces,  lax  and  spread- 
ing; panicle  very  loose,  somewhat  drooping.  15-40  cm. 
long,  the  branches  mostly  in  pairs,  naked  below;  spike- 
lets  3-5-flowered ;  glumes  subulate ;  lemmas  mem- 
branaceous, narrowly  lanceolate,  3-nerved.  somewhat 
keeled,  attenuate  into  a  scabrous  awn  6-20  mm.  long. 

Moist  rocky  woods  and  shady  banks,  from  the  Humid  Tran- 
sition to  the  Hudsonian  Zone;  Alaska  to  California  and  Wyoming. 
June-Aug.     Type    locality:   Sitka. 


17.   Festuca  elmeri  Scribn.  &  Merr. 
Elmer's  Fescue.     Fig.  520. 

Festuca    elmeri    Scribn.    &    Merr.    Bull.    Torrey    Club    29:    468. 
1902. 

Culms  slender,  40-100  cm.  tall,  glabrous,  sheaths 
nearly  smooth;  blades  flat,  scabrous  or  pubescent 
above,  2-4  mm.  wide;  panicle  10-20  cm.  long,  loose, 
open,  the  branches  mostly  in  pairs,  smooth  or  nearly 
so,  naked  below;  spikelets  3  or  4-flowered ;  glumes 
lanceolate,  glabrous,  the  first  2  mm.,  the  second  3-4 
mm.  long;  lemmas  lanceolate,  membranaceous,  mi- 
nutely hispidulous,  6  mm.  long,  cleft  at  the  apex  and 
bearing  between  the  short  teeth  a  scabrous  awn  2-8 
mm.  long. 

Wooded  hillsides,  in  the  Transition  Zone;  Oregon  to  Cali- 
fornia, mostly  in  the  Coast  Ranges.  May-June.  Type  locality: 
Stanford  University. 

Festuca    elmeri    luxiirians    Piper,    Contr.    U.    S.    Nat.    Herb. 
10:    38.     1906.      F.    jonesii    conferta    Hack.;    Beal,    Grasses    N 
Am.    2:    593.      1896.      Panicle    rather    close;    spikelets 
flowered.      Moist   groves,   San   Francisco   Bay    region, 
cality:  San  Jose. 


5-    or    6- 
Type   lo- 


18.  Festuca  californica  A'asey. 
California  Fescue.     Fig.  521. 

Bromus  kahnii  aristulatus  Torr.  U.  S.  Rep.  E.xpl.  Miss.  Pacitic 

4:    157.      1856. 
Festuca  californica   Vasey,    Contr.    U.    S.    Nat.    Herb.    1:    277. 

1893. 
Festuca  aristulata  Shear;   Piper,  Contr.   U.   S.   Nat.   Herb.    10: 

32.      1906. 

Culms  tufted,   stout,   coarse,   usually   1-1.5   meters 

tall,     scabrous ;     sheaths     somewhat     scabrous,     the 

lower    persistent,    the    collar    and    auricles    pilose ; 

_  blades  flat  or  becoming  involute  when  dry,  hard  and 

P^^p:^      firm,    scabrous,    the    lower   much    elongated;    panicle 

'  ~^     large,    usually    loose    and    open,    the    branches    few, 

long  and  slender,  naked  below,  bearing  a  few  large 

spikelets    toward    the    ends ;     spikelets    compressed, 

about    5-flowered ;    glumes    oblong-lanceolate,    firm, 

smooth,    except    the    scabrous    keel,    6-8    mm.    long; 

lemmas    8-10    mm.    long,    lanceolate,    convex,    firm, 

scabrous,   acuminate   or   short-awned. 

Meadows,  shady  banks,  and  borders  of  woods,  Transition 
Zone;  in  the  Coast  Ranges  from  Oregon  to  Monterey.  Apr.- 
June.     Type   locality:   San   Francisco. 

Festuca  californica  parishii  (Piper)  Hitchc.  Festuca  aris- 
tulata t^arishii  Piper,  Contr.  U.  S.  Nat.  Herb.  10:  33.  1906. 
Festuca  j^arishii  Hitchc.  in  Jepson,  Fl.  Calif.  1:  169.  1912. 
Culms  lower,  about  40-60  cm.  tall;  sheaths  puberulent;  blades 
15-25  cm.  long,  closely  involute,  smooth  below  or  nearly  so; 
panicle  10-12  cm.  long;  awn  of  lemma  3-4  mm.  long.  Only 
known  from  the  San  Bernardino  Mountains   (Parish). 
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19.  Festuca  scabrella  Torr. 
Buttalo  Bunch-grass.     Fig-.  522. 

Festuca  scabrella  Torr.;   Hook.   Fl.   Bor.   Am.  2:   252.      1840. 

Melica  hallii   Vasey,    Bot.    Gaz.    6:    296.      1881. 

Festuca  scabrella  major  Vasey,  Contr.   U.  S.   Nat.   Herb.   1 : 

278.      1893. 
Festuca   campestris    Rydb.    Mem.    N.    Y.    Bot.    Gard.    1 :    57. 

1900. 
Festuca  hallii  Piper,  Contr.  U.  S.  Nat.   Herb.  10:   31.      1906. 

Culms  densely  tufted,  erect,  smooth  or  scabrous, 
30-100  cm.  tail :  upper  sheaths  scabrous,  the 
lower  smooth,  enlarged  at  base;  blades  firm,  in- 
volute, pale  or  glaucous,  10-30  cm.  long,  sharp- 
pointed,  usually  scabrous;  panicle  narrow,  3-15 
cm.  long,  the  rays  solitary  or  in  pairs,  sca- 
brous, ascending  or  appressed,  spikelet-bearing  near 
the  end :  spikelets  oblong,  8-12  mm.  long,  4-6- 
flowered ;  glumes  unequal,  smooth,  or  scabrous 
near  the  apex,  the  first  lanceolate,  1-nerved,  7-8 
mm.  long,  the  second  ovate-lanceolate,  3-nerved, 
8-9  mm.  long ;  lemmas  firm,  keeled  above,  scaberu- 
lous,  8-10  mm.  long,  acute,  or  short-awned. 

Rockv  cliffs  and  dry  woods,  in  the  Arid  Transition 
Zone;  B'ritish  Columbia  to  Oregon  and  Colorado.  May- 
July.     Type    locality:   Rocky    Mountains. 


20.  Festuca  rubra  L. 
Red  Fescue.  Fig.  523. 

Festuca  rubra  L.  Sp.  PI.  74.      1753. 

Festuca  vallicola  Rydb.  Mem.   N.   Y.  Bot.   Gard.    1:   57.      1900. 

Culms  erect  from  a  decumbent  or  somewhat  creeping 
base,  smooth,  40-100  cm.  tall ;  sheaths  smooth,  the 
lowermost  usually  purple ;  blades  smooth,  soft,  usually 
folded  or  involute;  panicle  3-20  cm.  long,  usually  con- 
tracted and  narrow,  the  rays  mostly  erex;t;  spikelets  4-6- 
flowered,  pale  green  or  glaucous,  often  purple-tinged ; 
lemmas  S-7  mm.  long,  smooth,  or  scabrous  toward  apex, 
bearing  a  scabrous  awn  usually  about  half  as  long. 

Meadows,  hills,  and  marshes,  in  the  cooler  parts  of  the  northern 
hemisphere,  extending  south  in  the  Coast  Ranges  to  Monterey  and 
in  the  Sierra  Nevada  to  the  San  Bernardino  Mountains.  In  the 
sand  of  the  seacoast  the  plants  are  often  glaucous.  June-Aug. 
Type  locality,   European. 

Festuca  rubra  subvillosa  Mert.  &  Koch  in  Rohling,  Deutsch.  Fl. 
ed.  3.  1:  654.  1823.  F.  kitaibcliana  Schult.  Mant.  2:  398.  1824. 
F.  rubra  pubescens  Vasey;  Beal,  Grasses  N.  Am.  2:  607.  1896. 
Lemmas  villous.  Alaska  to  Greenland  and  northern  Europe.  In- 
troduced along  the  Columbia  River  (Portland;  west  Klickitat 
County). 


21.  Festuca  viridula  \  asey. 
IMountain  Bunch-grass.     Fig.  524. 


Festuca  liridula   Vasey,   U.   S.   Dept.   Agr.   Div.    Bot.    Bull.    13= 
pi.  9i.      1893. 


Culms  rather  loosely  tufted,  erect,  smooth,  60-100 
cm.  high ;  sheaths  smooth ;  blades  erect,  2  mm.  wide 
or  less,  soft,  scaberulous  above,  often  more  or  less 
involute;  panicle  loose  and  open,  10-15  cm.  long,  the 
branches  ascending;  spikelets  3-6-flowered ;  glumes 
membranaceous,  smooth,  about  3  mm.  long ;  lemmas 
firm,  membranaceous,  keeled  toward  the  apex,  acute 
or  somewhat  mucronate,  6-7  mm.  long. 


Subalpine  meadows  in  the   Hudsonian   Zone;   Washington   to 
central    California.     July-Aug.      Type   locality:    California. 
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22.  Festuca  occidentalis  Hook. 
Western  Fescue.     Fig.  525. 


Festuca   occidentalis  Hook.    Fl.    Bor.   Am.    2:   249.      1840. 
Festuca    ozina   pol\'ph\lla   Vasey;    Beal,   Grasses    N.   Am.    2: 
597.      1896. 


Culms  densely  tufted,  slender,  erect,  shining, 
40-80  cm.  tall ;  sheaths  smooth ;  blades  numerous, 
mostly  basal,  filiform-involute,  bright  green,  soft, 
3-20  cm.  long;  panicle  loose,  subsecund.  7-20  cm. 
long,  often  drooping  above,  the  rays  solitary  or 
the  lowest  in  pairs;  spikelets  loosely  3-5-flo\vered, 
6-10  mm.  long,  mostly  on  slender  pedicels,  pale 
green  ;  lemmas  rather  thin,  5-6  mm.  long,  scalieru- 
lous  toward  the  apex,  attenuate  into  a  slender  awn 
about  as  long. 

Dry,  rocky  wooded  slopes  and  banks,  in  the  Transition 
Zone;  British  Columbia  to  central  California,  east  to 
Wyoming  and  northern  ^Michigan.  June-Ang.  Tyiie  lo- 
cality:  mouth    of   the   Columbia   River. 


23.  Festuca  idahoensis  Elmer. 
Bltie  Btinch-grass.    Fig.  526. 

Festuca  ovina  ingrata  Hack.;   Beal,   Grasses  N.   Am.   2:    598. 

1896; 

Festuca    ovina    coluiubiaua    Beal,    Grasses    N.    Am.    2:    599. 

1896. 
Festuca    orina    orcgona    Hack.;    Beal,    Grasses    N.    Am.    2: 

599.      1896. 
Festuca  idahoensis  Elmer,    Bot.   Gaz.    36:    53.      1903. 
Festuca  ingrata   Rydb.    Bull.   Torrey   Club   32:   608.      1905. 

Culms  densely  tufted,  smooth  or  somewhat  sca- 
brous above,  30-100  cm.  tall ;  blades  numerous, 
mostly  basal,  rather  stiff  and  firm,  more  or  less 
fiexuous,  scabrous,  15-30  cm.  long,  sometimes 
shorter ;  panicle  narrow,  10-20  cm.  long,  the 
branches  appressed  or  ascending,  very  scabrous ; 
spikelets  about  as  in  F.  rubra,  the  lemmas  firmer, 
the  awn  2-4  mm.  long. 

Open  woods  and  rocky  slopes,  in  the  Arid  Transition 
Zone;  British  Columbia  to  central  California,  east  to  Al- 
berta and  Colorado.  May-July.  Type  locality:  Shoshone 
County,  Idaho. 


24.   Festuca  howellii  Hack. 
Howell's  Fescue.     Fig.  527. 

Festuca   Jiou'ellii   Hack.;    Beal,    Grasses    N.    Am.    2:    591.      1896. 

Culms  densely  tufted,  erect,  60-120  cm.  tall ;  sheaths 
smooth ;  ligule  very  short ;  blades  loosely  involute, 
shining,  8-15  cm.  long,  about  4  mm.  wide ;  panicle 
open,  8-10  cm.  long,  the  lower  branches  in  pairs ; 
spikelets  4  or  5-flowered,  8-12  nun.  long;  glumes 
lanceolate,  glabrous  or  nearly  so,  the  first  2-3  mm., 
the  second  4  mm.  long ;  lemma  membranaceous,  linear- 
lanceolate,  strongly  5-nerved,  appressed-hispidulous, 
6  mm.  long,  the  awn  about  2  mm.  long. 

The  tyjje  collection  is  from  Deer  Creek,  Josephine  County, 
Oregon.  Certain  California  sjjecimens  may  belong  to  this 
species  (Sherwood  Valley,  Dary,  Hitchcock ;  Mount  Hood,  So- 
noma County,  Heller). 
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25.  Festuca  supina  Schur. 
Small  Sheep  Fescue.    Fig.  528. 

Festuca  supina    Schur,    Enuin.    PI.    Trans.    784.      1866. 
Festuca   ovina   supina  Hack.   Bot.    Centralbl.   8:    405.      1881. 


Culms  erect,  densely  tufted,  7-15  cm.  tall ;  blades 
numerous,  usually  less  than  half  the  length  of  the 
culms,  involute,  smooth,  firm  and  hard,  scarcely 
angled  in  drying ;  inflorescence  about  as  in  F.  brachy- 
pliylla,  the  lemmas  firmer,  narrower,  involute  and 
more  scabrous,  the  florets  looser  and  more  numer- 
ous and   the   awn  longer. 


In  the  Alpine  Zone;  extending  south  on  the  high  peaks 
of  the  Sierra  Nevada  and  San  Bernardino  Mountains.  July- 
Aug.     Type   locality,   European. 


26.  Festuca  brachyphylla  Sclnilt. 
Alpine  Fescue.     My,'.  T'29. 

Festuca    brcvifolia    R.   Br.    Suppl.   App.    Parry's  Voy.   289. 

1824,   not   Muhl.      1817. 
Festuca    brachyphylla    Schult.    Mant.    3:    646.      1827. 
Festuca    o'ina    brevifolia    S.    Wats,    in    King,    Geol.    E.xpl. 

40th    Par.    5:    389.      1871. 
Festuca     ovina     brachvphvlla     Piper,     Contr.     U.     S.     Nat. 

Herb.    10:   27.      1906. 

Culms  erect,  tufted,  lU-15  cm.  high;  blades 
about  half  as  long  as  the  culms,  filiform,  soft, 
angled  in  drying,  the  tissue  soft  between  the 
angles ;  panicle  short  and  narrow,  2-5  cm.  long, 
few-flowered ;  glumes  and  lemmas  broad,  rather 
soft ;  awn  of  the  lemma  about  1  mm.  long. 

Alpine  Zone;  extending  south  in  Rocky  Mountains  to 
Arizona;  in  the  Blue  Mountains  of  Oregon;  also  on 
Mount  Dana,  California.  July-Aug.  Type  locality:  Mel- 
ville Island,  arctic  America. 

Scleropoa  rigida  (L.)  Griseb.  Spic.  Fl.  Rum.  2:  431. 
1844.  Poa  ligida  L.  Amoen.  Acad.  4:  265.  ,1759.  This 
European  species  is  introduced  at  a  few  localities  in  the 
United  States  and  has  been  found  at  Salem,  Oregon 
(Nelson).  It  is  a  low  annual  with  narrow  panicles  or 
racemes  of  spikelets  resembling  those  of  Puccinellia,  1- 
nerved  glumes,  and  obscurely  nerved  lemmas  convex  on 
the  back. 


69.    BROMUS  L.  Sp.  PI.  76.    1753. 

Spikelets  several  to  manv-flowered,  the  rachilla  disarticulating  above  the  glumes  and 
between  the  florets ;  glumes  'unequal,  acute,  the  first  1-3-nerved,  the  second  usually  3-5- 
nerved;  lemmas  convex  on  the  back  or  keeled,  5-9  nerved,  2-toothed  at  apex,  awnless  or 
u'^uallyawned  from  between  the  teeth;  palea  usually  shorter  than  the  lemma.  Annual  or 
perennial,  low  or  moderately  tall  grasses  with  closed  sheaths,  flat  blades  and  open  or 
contracted  panicles  of  large  spikelets.  [Greek,  an  ancient  name  for  the  oat.] 
Species  about  100  in  the  temperate  regions  of  the  world.     Type  species,  Bromus  secalinus  L. 


1.  B.    unioloidcs. 

2.  B.   subvelutinus. 


Spikelets  strongly   flattened,   the  lemmas  distinctly  compressed-keeled;   plants   mostly  perennial. 

Lemmas  acuminate,  mucronate,  the  awn,  if  present,  usually  not  more  than  2  mm.  long;^blades  ^scabrous; 

annual. 
Lemmas  distinctly  awned. 

Blades  canescent  and  densely  pilose,  narrow   or  involute. 
Blades   not  canescent,   glabrous  or  somewhat   pilose.  .•     ,    ■     r       •  i   j      , 

Panicle   narrow,  the   branches   short   and   erect;  spikelets   subsessile   or   short-pediceled,    fascicled   or 
solitary  along  the  main  axis  and   the   few   short  branches;   a  somewhat   succulent  beach   plant. 
■^  i.    B.    inaiitiinus. 

Panicle   open,    the  branches   spreading   or   drooping    (sometimes   reduced   in    B.    marginatus)  ;    spike- 
lets not  subsessile,  usually  rather  long-pediceled,  not   fascicled. 
Branches   of   the  very    open   panicle,   long,   slender,   drooping,    bearing    1    or   2  large   spikelets  at 
the  end,   the  naked  portion  as  much  as  10  or   15  cm.   long  in  the  lowermost ;   sheaths  smootli; 
spikelets   smooth   or   scabrous.  4.   B.   sttchcnsts. 

Branches  of  panicle  not  greatly  elongate.  -     d     j.   i        ,j 

Lemmas  smooth   or  scabrous;   sheaths  smooth.  o-    o-   polyantnus. 

Lemmas  pubescent,  at  least   below.  . 

Awn   less  than   7   mm.   long.  6.   B.   margxnatus. 

Awn   more  than  7  mm.  long.  7.   B.   cannatus. 
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Spikelets  not  distinctly   flattened   and  keeled. 
Plants  perennial. 

Creeping    rhizomes    present;    lemmas    glabrous,    awnless    or    mucronate;    panicle    somewhat    open,    the 

branches  ascending.  8.   B.    i)iennis. 

Creeping  rhizomes  absent   (base  of  culm  decumbent   in  B.   laezipes). 
Panicle  narrow,  the  branches   erect. 

Lemma  glabrous  or   evenly  scabrous.  9.  B.    erectus. 

Lemma  appressed-pubescent  on  the  margins   and   on   the  lower   part.  10.   B.    suksdorfii. 

Panicle  open,  the  branches  spreading  or  drooping. 

Lemmas  pubescent  along  the  margin  and   on  the  lower  part   of   the  back,  the   upper  dorsal  part 
glabrous. 
First  glume  3-nerved;  plant  pale   or  glaucous.  11.   B.   laevipes. 

First  glume   1-nerved,  or   only  faintly  3-nerved  at  base. 

Ligule  prominent,  3-5  mm.  long;  lemmas  narrow,  the  awn  usually  more  than  5  mm.  long. 

12.  B.    vulgaris. 
Ligule   inconspicuous,  about   1   mm.  long;   lemmas  broad,   the   awn  3-5   mm.   long. 

13.  B.   richardsoni. 
Lemmas  pubescent  rather  evenly   over  the  back. 

Branches   of  the   panicle   short,    stiffly   spreading;    blades   short,    mostly   on   the   lower   part  of 

the  plant.  14.   B.   orcitttianus. 

Branches   of  panicle  lax  or  drooping;  blades  elongate,  scattered. 

Panicles  small,  nodding  or  drooping,  usually  not  over   10  cm.   long;  spikelets  densely  and 

conspicuously   pubescent;    blades   narrow,    2-4   mm.   wide.  15.    B.    portcri. 

Panicles  larger,  erect,  the  branches  more  or  less  drooping;   blades  mostly  wide  and  lax. 
Blades   pilose   above,  scabrous   or   smooth  beneath;   ligule  3-4   mm.   long;   panicle   large 

and  open,  the  slender  branches  long  and  drooping.  16.   B.   pacificus. 

Blades   pubescent   on   both   surfaces,   but   not  pilose;   ligule  short. 

17.   B.   grandis. 
Plants  annual. 

Panicle  contracted,  usually  dense,  the  branches  erect  or  ascending. 
Awn  5-8  mm.  long. 
Lemmas  pubescent. 
Lemmas  glabrous. 
Awn  15-20  mm.  long. 

Culms  pubescent  below  panicle. 
Culms  glabrous. 
Panicle  open,  the  branches  spreading. 

Awn  short  or  wanting;  lemmas  broad,  obtuse,  inflated. 
Awn  well  developed. 

Awn  twisted  and  bent. 

Awn  not  twisted  and  bent  (sometimes  curved  or  divaricate). 
Sheaths  smooth. 
Sheaths  pubescent. 

Lemma  narrow,  gradually  acuminate;-  awn  1-5   cm.  long. 

Second  glume  usually  less  than  1  cm.   long;  pedicels  capillary,  flexuous. 

25.   B.   tectorum. 
Second   glume   more  than   1   cm.    long;    pedicels   sometimes  flexuous   but   not   capillary; 
spikelets  scabrous. 
Awn  about  2  cm.  long;  first  glume  about  8  mm.  long.  26.  B.   sterilis. 

Awn  3-5  cm.  long;  first  glume  about  15  mm.  long.  27.   B.   rigidus. 

Lemma  broad,  abruptly   narrowed  above. 

Branches  of  panicle   rather  stiffly  spreading  or  drooping,  not  flexuous;  awn  straight. 

28.   B.    commutatus. 
Branches  slender  and  flexuous. 

Lemmas  pubescent;  awn  straight.  29.   B.   arenaruts. 

Lemmas  glabrous;  awn  becoming  divergent.  30.   B.  japomcus. 


18.  B.  hordcaceiis. 

19.  B.  raceinosus. 

20.  B.  rubens. 

21.  B.  madritensis. 

22.  B.  brisaeformis. 

23.  B.  trinii. 

24.  B.  secalinus. 


1.  Bromus  unioloides  H.  B.  K. 


Rescue  Grass. 


Fig. 


530. 


Bromus   nnioloidcs  H.    B.    K.    Nov.    Gen.    &    Sp.    1:   151. 

1816. 
Ccratochloa    haenkeanus    Presl,     Rel.     Haenk.     1:     285. 

1830. 
Bromus     haenkeanus     Kunth,     Rev.     Gram.     1:     Suppl. 

XXXIL      1830. 
Bromus   schraderi   Kunth,    Enum.    PI.    I:    416.     1833. 
Ccratochloa    brcviaristata    Hook.    Fl.    Bor.    Am.    2:    253. 

pi.   234.      1840. 
Bromus  nnioloidcs  haenkeanus  Shear,   U.   S.   Dept.  Agr. 

Div.    Agrost.    Bull.   23:    52.   /.   31.      1900. 

Annual ;  culms  60-100  cm.  tall ;  sheaths  pilose ; 
blades  narrow,  very  scabrous ;  panicle  open  or 
sometimes  reduced  and  narrow ;  spikelets  about 
2.5  cm.  long,  5-9  mm.  broad ;  glumes  smooth, 
the  first  5-nerved,  7-10  mm.  long;  the  second 
7-nerved,  10-12  mm.  long;  lemmas  acute,  sub- 
coriaceous,  glabrous  or  scabrous,  12-16  mm. 
long ;  awn  2  mm.  long  or  less ;  palea  half  to 
three-fourths  as  long  as  the  lemma. 

Native  country  not  certainly  known,  but  probably 
the  Andes;  now  distributed  from  Chile  to  southern 
United  States.  Introduced  in  southern  and  central 
California.     Apr.-June. 
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2.  Bromus  subvelutinus  Shear. 
Narrow-leaved  Brome-grass.     Fig.  531. 

Bromus  subvelutinus  Shear,   U.   S.   Dept.   Agr.   Div.   Agrost.   Bull. 
23:   52.  /.  32.      1900. 


Perennial;  culms  30-60  cm.  tall;  sheaths  canescent; 
blades  narrow,  rather  rigid,  becoming  involute,  canes- 
cent and  also  pilose ;  panicle  5-10  cm.  long,  narrow, 
erect,  tlie  branches  short,  erect;  spikelets  2.5  cm.  long; 
glumes  puberulent,  the  tirst  3-5-nerved,  8-10  mm.  long; 
the  second  7-ner\cd,  10-12  mm.  long;  lemmas  appressed- 
puberulent,   12-14  mm.  long;   awn  3-4  mm.  long. 


Dry  wooded  hills  and  meadows,  in  the  Transition  Zone; 
eastern  Washington  to  California  and  Wyoming.  May-July. 
Type  locality:   Reno,  Xevada. 


3.  Bromus  maritimus   (  Piper  i   Hitchc. 
Seaside  Brome-grass.     Fig.  S32. 

Bromus  marginatus   maritimus  Piper,    Proc.   Biol.    Soc.    Wash. 

18:    148.      1905. 
Bromus  maritimus  Hitchc.  in  Jepson,  Fl.  Calif.   1:   177.     1912. 

Perennial ;  culms  robust,  mostly  not  over  60  cm. 
tall,  more  or  less  geniculate  at  base  and  with  numer- 
ous leafy  basal  shoots ;  sheaths  smooth  or  minutely 
scaberulous ;  ligule  2-3  nun.  long ;  blades  12-30  cm. 
long,  mostly  6-8  mm.  wide,  scabrous ;  panicles  most- 
ly 10-20  cm.  long,  strict,  the  branches  short  and 
erect ;  spikelets  3-4  cm.  long. 

Near  the  coast,  from  Sonoma  County  to  Monterey  County, 
California.     May-July.     Type  locality:   Point  Reyes. 


4.  Bromus  sitchensis  Trin. 
Alaska  Brome-grass.     Fig.  533. 

Bromus   sitchensis   Trin.    in    Bong.    Mem.    Acad.    St.    Petersb. 
VI.    Math.    Phys.    Nat.   2:    173.      1832. 

Perennial;  culms  smooth,  stout,  120-180  cm.  tall; 
sheaths  smooth  ;  ligule  3-5  mm.  long ;  blades  smooth 
beneath,  sparsely  short-pilose  above,  20-40  cm.  long. 
7-12  mm.  wide ;  panicle  large,  lax,  drooping.  25-35 
cm.  long,  the  lower  branches  2-4,  long,  spreading 
or  drooping,  bearing  usually  1-3  spikelets  on  long 
slender  pedicels ;  spikelets  2.5-3  cm.  long,  6-8  mm. 
wide,  strongly  compressed;  first  glume  3-nerved, 
8-9  mm.  long,  the  second  5-7-nerved,  10-12  mm. 
long;  lemmas  7-nerved,  smooth  or  scabrous,  12-14 
mm.  long,  the  straight  awn  6-9  mm.  long. 

Woods  and  banks,  in  the  Hinnid  Transition  Zone:  near 
ihe  coast,  Alaska  to  Washington.  July-Aug.  Tvpe  locality: 
Sitka. 
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5.  Bromus  polyanthus  Scribn. 


Great  Basin  Brome-grass. 


Fig.  534. 


Bromus  multiflonis  Scribn.  U.   S.   Dept.  Agr.   Div.  Agrost.  Bull. 
13:   46.      1898,    not  Weig.      1772. 

Bromus  polvanthus  Scribn.  U.   S.  Dept.  Agr.  Div.  Agrost.  Bull. 
23:    56.  /.   34.      1900. 

Perennial ;  culms  stout,  60-100  cm.  tall ;  sheaths 
smooth ;  ligule  about  2  mm.  long ;  blades  scabrous ; 
panicle  erect,  the  branches  erect  or  slightly  spread- 
ing; spikelets  3-3.5  cm.  long,  compressed,  7-11-flower- 
ed ;  glumes  smooth  or  somewhat  scabrous ;  lemmas 
smooth  or  scabrous,  13-15  mm.  long,  the  awn  4-6  mm. 
long. 

Woods  and  banks,  in  the  Arid  Transition  Zone;  eastern 
Washington  and  Oregon  to  Montana  and  Colorado.  July-Aug. 
Type   locality:   Wyoming. 


6.  Bromus  marginatus  Nees. 


Large  Alountain  Brome-yrass. 


Fig.  Dc>h. 


Bromus  marginatus  Nees;   Steud.   Syn.   PI.  Glum.   1:   322.     1854. 
Bromus     breviaristatus     Buckl.     Proc.     Acad.     Phila.     1862:     98. 
1863,   not   Ccratochloa   breviaristata   Hook.      1840. 

Short-lived  perennial ;  culms  rather  stout,  60-120 
cm.  tall ;  sheaths  pilose ;  blades  broad,  flat,  more  or 
less  pilose ;  panicle  erect,  rather  narrow,  10-20  cm. 
long,  the  lower  branches  erect  or  somewhat  spread 
ing ;  spikelets  2.5-3.5  cm.  long,  5-7  mm.  wide,  7  or 
8-flowered ;  glumes  broad,  scabrous,  or  scabrous-pu- 
bescent, the  first  subacute,  3-5-nerved,  7-9  mm.  long, 
the  second  obtuse,  5-7-nerved,  9-11  mm.  long;  lem- 
mas subcoriaceous,  coarsely  pubescent,  ovate-lanceo- 
late, acute,  11-14  mm.  long;  awn  4-7  mm.  long. 

Open  ground,  open  woods,  roadsides,  and  waste  places,  in 
tlie  Transition  Zone;  British  Columbia  to  southern  California, 
and    Alberta.      Tune-Aug.     Type    locality:   Columbia    River. 

Bromus  marginatus  seminvidus  Shear,  U.  S.  Dept.  Agr.  Div. 
Agrost.  Bull.  23:  55.  1900.  Sheaths  glabrous;  plant  often 
tall  and  stout  with  large  spreading  jjanicle.  Woods  or  near 
streams.  Transition  and  Canadian  Zones;  mostly  from  3000- 
9000  feet  altitude,  British  Columbia  to  the  San  Jacinto  Moun- 
tains,  east  to   Colorado.     Tyi)e  locality:   Wallowa   Lake,  Oregon. 

Bromus  marginatus  latior  Shear,  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  23:  55.  1 
with  pubescent  sheaths  and  large  panicles,  the  lower  branches  spreading,  as  much 
the  species.     Type  locality:   Walla  Walla,  Washington. 
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7.  Bromus  carinatus  Hook.  &  Arn. 
California  Brome-grass.     Fig.  536. 

Bromus    carinatus    Hook.    &    Arn.     Bot.     Beechey    Voy.    403. 
1841. 

Perennial  or  annual;  culms  60-100  cm.  tall; 
sheaths  pilose ;  blades  narrow,  flat,  more  or  less 
pilose ;  panicle  pyramidal,  rather  lax,  the  lower 
branches  spreading  or  drooping;  spikelets  about 
2.5  cm.  long,  5  mm.  wide,  5-9-flowered ;  glumes 
lanceolate,  acute,  glabrous  or  slightly  scabrous- 
pubescent,  the  first  3-nerved,  7-9  mm.  long,  the 
second  5-nerved,  9-11  mm.  long;  lemmas  lanceolate, 
puberulent  or  short-pubescent,  13-16  mm.  long;  awn 
7-10  mm.  long. 

Open  ground,  open  woods,  roadsides,  and  waste  places. 
Upper  Sonoran  and  Transition  Zones;  British  Columbia  to 
southern  California  and  Idaho.  June-Aug.  Type  locality: 
California. 

Bromus  carinatus  californicus  Shear,  U.  S.  Dept.  Agr. 
Div.  Agrost.  Bull.  23:  60.  1900;  B.  carinatus  densus  Shear. 
Sheaths  smooth;  lemmas  scabrous  instead  of  pubescent.  Com- 
mon in  the  southern  Coast  Ranges  of  California.  Type  lo- 
cality:  California. 

Bromus  carinatus  hookerianus  (Thurb.)  Shear,  U.  S. 
Dept.  Agr.  Div.  Agrost.  Bull.  23:  60.  /.  38.  1900;  Ceratochloa 
grandiflora    Hook.    Fl.    Bor.    Am.    2:    253.    pi.    235.      1840,    not 
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Weig.  1772;  Bromtis  virens  Buckl.  Proc.  Acad.  Phila.  1862:  98.  1863,  not  Nees  1829;  Bromus  hookerianus 
Thurb.  in  Wilkes,  U.  S.  Expl.  Exped.  17:  493.  1874.  A  robust  plant  with  large  spreading  panicle,  the  spike- 
lets  3-4  cm.  long  5-7  mm.  wide,  the  lemmas  scabrous.  Washington  to  California  and  Idaho.  Type  locality: 
Willamette  River,  Oregon. 

Bromus  carinatus  linearis  Shear,  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  23:  61.  /.  39.  1900.  A  very 
narrow-leaved  form,  with  narrow  panicle.  A  depau|)erate  form  found  only  in  a  few  localities  in  California 
(Berkeley  Hills,  Davy;  Mount  Lycll,  Hitchcock)  and  Oregon  (Eight  Dollar  Mountain,  Pif^ei-;  Siskiyou, 
Hitchcock). 

Browns  maiginatiis,  B.  carinatus,  and  their  varieties  form  a  polymorphous  series  difficult  to  segregate  into 
definite  nonienclatural  groujis. 

8.  Bromus  inermis  Leyss. 

Smooth  Bronie.     Hungarian  Bronie. 
Fig.  537. 

Bromus   incnnis   Leyss.    Fl.    Hal.    16.      1761. 

Perennial,  with  creeping  rhizomes ;  cuhns  erect, 
smooth,  50-100  cm.  tall ;  sheaths  smooth ;  ligule 
1.5-2  mm.  long;  blades  Hat,  smooth  or  nearly  so, 
5-10  mm.  wide;  panicle  oblong,  somewhat  spread- 
ing, 10-20  cm.  long ;  spikelets  narrow,  2-2.5  cm. 
long,  terete  ;  glumes  smooth,  the  first  4-5  mm.  long, 
the  second  6-8  mm.  long;  lemmas  emarginate,  9-12 
mm.  long,  glabrous,  awnless  or  with  a  short  awn 
as  much  as  2  mm.  long. 

Introduced  from  Europe  and  cultivated  as  a  forage 
grass.  Occasionally  escaped  along  roads  and  in  waste 
places,  Washington  to  northern  California  and  eastward  in 
the   northern    States.     Jime-Ang.      Type   locality,    European. 


9.  Bromus  erectus  Huds. 
English  Brome-grass.    Fig.  538. 

Bromus  crcctus  Huds.   Fi.   Angl.   39.      1762. 

Bromus  inacounii  Vasey,   Bull.  Torrey  Club  15:  48.      1888. 

Perennial,  cespitose ;  culms  erect,  glalirous,  60-90  cm. 
tall;  sheaths  sparsely  pilose  or  glabrous;  ligule  about 
1.5  mm.  long;  blades  sparsely  pubescent;  panicle  nar- 
row, 10-20  cm.  long,  the  branches  ascending  or  erect ; 
spikelets  5-10-flowered  ;  glumes  acuminate,  the  first  6-8 
mm.,  the  second  8-10  mm.  long ;  lemmas  glabrous  or 
evenly  scabrous-pubescent  over  the  liack,  10-12  mm. 
long,   the   awn   5-6  mm.   long. 

Introduced  in  a  few  localities  in  the  eastern  States.  It  has 
been  collected  at  Steptoe,  Washington  (C  R.  Vasey).  Type 
locality,   European. 


10.  Bromus  suksdorfii  Vasey. 
Suksdorf's  Brome-grass.     Fig.  539. 

Bromus   suksdorfii  Vasey,    Bot.    Gaz.    10:   223.      188S. 

Culms  60-100  cm.  tall;  sheaths  and  blades  sinooth, 
scattered ;  panicle  narrow,  erect,  rather  dense,  7-12 
cm.  long,  the  branches  erect  or  ascending;  spikelets 
about  2.4  cm.  long,  longer  than  the  pedicels;  glumes 
glabrous,  the  first  1-nerved,  8-10  mm.  long,  the  second 
3-nerved,  10-12  mm.  long;  lemmas  12-14  mm.  long, 
appressed-pubescent  near  the  margin  and  on  the  lower 
part  of  the  midnerve. 


Rocky  woods  and  slopes,  in  the  Hudsonian  Zone;   Washington 
to  the  southern  Sierra  Nevada.     July-Aug.     Type  locality:  Mount 

Adams,   Washington. 
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11.  Bromus  laevipes  Shear. 


Woodland  Brome-grass.     Fig, 


540. 


Broiinis   laevipes    Shear,    U.    S.    Dept.    Agr.    Div.    Agrost.    Bull. 
23:   45.   /.   25.      1900. 

Culms  50-100  cm.  tall,  the  base  often  decumbent  and 
rooting;  sheaths  and  blades  glabrous;  panicle  broad, 
lax,  drooping,  15-20  cm.  long,  the  branches  slender, 
drooping;  glumes  smooth,  the  first  3-nerved,  6-8  mm. 
long,  the  second  5-nerved,  10-12  mm.  long ;  lemmas 
obtuse,  7-nerved,  12-14  mm.  long,  densely  pubescent  on 
the  margin  nearly  to  the  apex  and  on  the  back  at  the 
base ;  awn  3-5  mm.  long. 

Moist  woods  and  shady  banks,  southern  Washington  to 
southern  California.  June-Aug.  Type  locality:  west  Klicki- 
tat  County,    Washington. 


12.  Bromus  vulgaris  (Hook.)  Shear. 
Narrow-flowered  Brome-grass.     Fig.  541. 

Bromus  pnrgans  vulgaris  Hook.   Fl.    Bor.    Am.    2:   252.      1840. 
Bromus   ciliattis  pauciflorus  Vasey;    Beal,    Grasses   N.    Am.   2: 

619.      1896. 
Bromus  vulgaris  Shear,   U.    S.    Dept.   Agr.   Div.  Agrost.   Bull. 

23:  43.  /.  24.      1900. 

Culms  80-120  cm.  tall,  the  nodes  pubescent ; 
sheaths  pilose;  ligule  prominent,  3-5  mm.  long; 
blades  scattered,  more  or  less  pilose ;  panicle  open, 
10-15  cm.  long,  the  branches  slender  and  drooping; 
spikelets  slender,  about  2.5  cm.  long ;  glumes  narrow, 
sparsely  pubescent,  the  first  1-nerved,  5-8  mm.  long. 
acute,  the  second  3-nerved,  broader  and  longer  than 
the  first,  obtuse  or  acutish;  lemmas  8-10  mm.  long, 
sparsely  pubescent  over  the  back,  pubescent  or  ciliate 
near  the  margins  or  nearly  glabrous ;  awn  6-8  mm. 
long. 

Rocky  woods  and  shady  ravines,  in  the  Transition  Zone; 
British  Columbia  to  California  and  Montana.  June-Aug. 
Type  locality:   Columbia   River. 

Bromus  vulgaris  eximius  Shear,  U.  S.  Dept.  Agr.  Div. 
Agrost.  Bull.  23:  44.  1900.  Plant  more  robust,  the  sheaths 
glabrous,  the  lemma  nearly  glabrous.  Washington  to  Men- 
docino County,  California.  Type  locality:  Wallowa  Lake, 
Oregon. 

Bromus  vulgaris  robustus  Shear,  U.  v'^.  Dept.  Agr.  Di\ 
preceding  variety  but  with  pilose  sheaths;  jtanicle  large. 
Seaside,  Oregon. 


Agrost.    Bull.    23:    44.      1900.     Robust   like   the 
British    Columbia    to    Oregon.     Type    locality: 


13.  Bromus  richardsoni  Link. 
Richardson's  Brome-grass.     Fig.  542. 

Bromus   richardsoni  Link,   Hort.    Berol.    2:    281.      1833. 
Bromus   purgans    longispicatus    Hook.    Fl.    Bor.    Am.    2:    252. 

1840. 
Bromus    ciliatus    scariosus    Scribn.     U.     S.    Dept.     Agr.    Div. 

Agrost.    Bull.    13:   46.      1898. 

Plant  pale  green ;  culms  erect,  smooth,  60-130 
cm.  tall;  sheaths  smooth  or  sparsely  pilose;  ligule 
short  and  truncate,  1-2  mm.  long:  blades  mostly 
less  than  5  mm.  wide ;  panicle  drooping ;  10-20  cm. 
long;  spikelets  2-3  cm.  long;  glumes  smooth,  the 
first  1-nerved,  8-10  mm.  long,  the  second  3-nerved, 
9-12  mm.  long;  lemma  12-15  mm.  long,  silky-villous 
between  the  outer  nerves  and  the  margins  nearly  to 
the  apex. 

Open  woods  and  rocky  slopes,  in  the  Canadian  Zone; 
Alaska  to  Arizona  and  Nebraska,  extending  into  Washington 
and  eastern  Oregon.  June-Aug.  Type  locality:  western 
North   America. 

The  form  found  in  our  area  belongs  to  the  variety  B. 
richardsoni  pdllidus  (Hook.)  Shear,  U.  S.  Dept.  Agr.  Div. 
Agrost.  Bull.  23:  34.  1900  (S.  purgans  pallidus  Hook.  Fl. 
Bor.  Am.  2:  252.  1840),  which  has  smaller  panicles  than 
the   species,   narrower   blades  and   more  densely  silky   lemmas. 
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14.  Bromus  orcuttianus  Vasey. 


Orcutt's  Bronie-grass. 


Fig.  543. 


Bromus    orcuttianus   Vasey,    Bot.    Gaz.    10:    223.      1883. 
Bromus   brachyfhyllus   Merr.    Rhodora   4:    146.      1902. 

Culms  erect,  leafy  below,  nearly  naked  above, 
80-120  cm.  tall,  pubescent  at  and  below  the  nodes; 
sheaths  pilose  or  more  or  less  velvety ;  blades 
glabrous,  rather  short  and  erect ;  panicle  narrow- 
pyramidal,  erect,  10-15  cm.  long,  the  branches  few, 
divaricate  and  rather  rigid  in  fruit ;  spikelets  about 
2  cm.  long,  subterete,  on  short  stout  pedicels ; 
glumes  narrow,  smooth  or  scabrous,  the  first  acute, 
6-8  mm.  long,  1-nerved,  or  sometimes  with  a  faint 
lateral  pair,  the  second  broader,  obtuse,  8-10  mm. 
long.  3-nerved :  lemmas  10-12  mm.  long,  narrow, 
scabrous,  or  scabrous-pubescent  over  the  back,  the 
awn  5-7  mm.  long. 

Open  woods,  in  the  Canadian  Zone;  Washington  to  Cali- 
fornia.    Jiily-Aug.     Type    locality:   San    Diego,    California. 

Bromus  orcuttianus  hallii  Hitchc.  in  Jepson,  Fl.  Calif.  1: 
175.  1912.  Blades  soft-pubescent  on  both  surfaces;  glumes 
and  lemmas  ijubescent.  Dry,  mostly  wooded  ridges  and 
slopes,  5000-9000  feet,  California.  Type  locality:  San  Jacinto 
Mountains. 


15.  Bromus  porteri  (Coulter)  Nash. 
Porter's  Brome-grass.     Fig.  544. 

Bromus  kalmii    porteri    Coulter,     Man.     Rocky     Mount.     425. 

1885. 

Bromus  porteri  Nash,    Bull.    Torrey   Club   22:    512.      1895. 

Bromus  kalmii   occidentalis   Vasey;    Beal,    Grasses   N.    Am.   2: 

624.  1896. 

Bromus  ciliatus   montanus   Vasey;    Beal,    Grasses   N.    Am.    2: 

619.  1896. 

Culms  slender,  erect,  pubescent  at  the  nodes,  30- 
60  cm.  tall ;  sheaths  sparsely  pilose  or  glabrous ; 
ligule  short,  about  1  mm.  long;  blades  scabrous, 
3-5  mm.  wide ;  panicle  nodding,  rather  few-flowered, 
about  10  cm.  long;  spikelets  2-2.5  cm.  long;  lemmas 
about  12  mm.  long,  evenly  pubescent  over  the  back, 
the  awn  2-4  mm.   long. 

Open  woods,  in  the  Transition  and  Canadian  Zones;  Idaho 
to  Arizona,  east  to  Colorado;  Ontario,  California  (Johnston). 
June-Aug.     Type  locality:    Colorado. 


16.  Bromus  pacificus  Shear. 
Pacific  Brome-grass 


Fig.  545. 


Bromus    pacificus    Shear,    U.    S.    Dept.    Agr.    Div.    Agrost. 

Bull.   23:   38.  /.  21.      1900. 
Bromus    magnificus   Elmer,    Bot.    Gaz.    36:    53.      1903. 

Culms  stout,  erect,  pubescent  at  the  nodes,  1-1.5 
meters  tall:  sheaths  sparsely  retrorse-pilose;  ligule 
prominent,  3-4  mm.  long;  blades  sparsely  pilose 
above,  8-10  mm.  wide;  panicle  large,  drooping, 
very  open,  10-20  cm.  long,  the  branches  slender, 
drooping;  spikelets  2-2.5  cm.  long,  coarsely  pu- 
bescent throughout;  lemmas  11-12  mm.  long,  the 
pubescence  somewhat  dense  on  the  margin,  the 
awn  4-6  mm.  long. 

Moist   thickets   near  the  shore,  southern   Alaska  to  west- 
ern Oregon.    August.    Type  locality:   Seaside,  Oregon. 
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17.  Bromus  grandis   (Shear)   Hitchc. 
Tall  Brome-grass.     Fig.  546. 


Bromus    oicuttiaitus  grandis   Shear,    U.    S.    Dept.   Agr.    Div. 
Agrost.   Bull.   23:   43.      1900. 

Bromus  porteri   assimilis   Davy,    Univ.    Calif.    Publ.    But.    1: 
55.      1902. 

Bromus  grandis  Hitchc.   in  Jepson,  Fl.  Calif.   1:    175.      1912. 


Culms  1-1.5  m.  tall;  sheaths  pubescent;  blades 
pubescent,  elongated,  spreading,  rather  lax ;  panicle 
broad,  open,  the  branches  slender  and  drooping, 
naked  below,  the  lower  usually  in  pairs,  as  much  as 
15  cm.  long;  first  glume  usually  distinctly  3-nerved ; 
lemmas  12-15  mm.  long,  densely  pubescent  over  the 
back ;  awn  5-7  mm.  long. 


Dry  hills  at  moderate  altitudes,  in  the  Transition  Zone; 
Monterey  and  Madera  Counties,  California,  south  to  San 
Diego.     June-July.     Type    locality :   San    Diego. 


18.  Bromus  hordeaceus  L. 


Soft  Cheat. 


Fig. 


547. 


Bromus  hordeaceus  L.   Sp.   PI.   77.      1753. 

Culms  20-80  cm.  tall ;  sheaths  retrorsely  softly 
pilose-pubescent ;  blades  usually  pubescent ;  panicle 
contracted,  erect,  5-10  cm.  long,  or,  in  depauperate 
plants,  reduced  to  a  few  spikelets ;  glumes  broad,  ob- 
tuse, coarsely  pilose  or  scabrous-pubescent,  the  first 
3-5-nerved,  4-6  mm.  long,  the  second  5-7-nerved,  7-8 
mm.  long;  lemmas  broad,  obtuse,  7-nerved,  coarsely 
pilose  or  scabrous-pubescent,  rather  deeply  bidentate, 
8-9  mm.  long,  the  margin  and  apex  hyaline ;  awn 
rather  stout,  6-9  mm.  long,  palea  about  three-fourths  as 
long  as  lemma. 

A  weed  in  waste  places  and  cultivated  soil,  abundant  on  the 
Pacific  Coast,  occasional  in  the  eastern  States,  introduced  from 
Europe.     June-July.     Type    locality,    European. 

Bromus  scoparius  L.  Cent.  PI.  1:  6.  1755.  This  has  been  collected  in  California  at  Mariposa 
and  Santa  Barbara  (Somes).  It  differs  from  B.  hordeaceus  in  having  fie.xuous,  somewhat  d 
spreading  awns.     Introduced  from   Europe. 


(Congdon) 
varicate    or 


19.  Bromus  racemosus  L. 

Smooth-flowered  Soft  Cheat.     Fig.  548. 


Bromus    racemosus    L.    Sp.    PI.    ed.    2.    114.      1762. 

Bromus    hordeaceus    Icptostaclivs    Beck,    Fl.    Niederosterr.    1C9. 

1890. 
Bromus   hordeaceus   glahrescens   Shear,    U.    S.    Dept.    Agr.    Div. 

Agrost.    Bull.   23:   20.     1900. 


Resembles  B.  hordeaceus,  but  the  panicle  often 
more  open ;  lemmas  glabrous  or  scabrous,  not  pu- 
bescent. 


A    weed    in    waste    places,    introduced    from    Europe.     June- 
July.     Type   locality,    European. 
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20.  Bromus  rubens  L. 
Foxtail  Brome-grass.     Fig.  549. 

Bromus   rnbciis   L.  Cent.    PI.    1:    5.      1755. 

Culms  15-40  cm.  tall,  i)ul)erulent  below  the  panicle; 
sheaths  and  blades  pubescent;  panicle  erect,  compact, 
ovoid,  usually  purplish,  3-7  cm.  long;  spikelets  7-11- 
flowered,  about  2.5  cm.  long;  glumes  narrow,  acumi- 
nate, pubescent  or  sometimes  smooth,  the  first  1- 
nerved,  7-9  mm.  long,  the  upper  3-nerved,  10-12  mm. 
long;  lemmas  lanceolate,  acute.  5-nerved,  pubescent 
or  smooth.  12-16  mm.  long,  the  apex  deeply  cleft 
into  2  long-acuminate  hyaline  teeth,  4-5  mm.  long; 
awn   straight,   18-22  mm.  long. 

Dry  hills  and  in  waste  or  cultivated  ground,  in  the  Arid 
Transition  Zone;  Washington  to  southern  California;  common 
in  middle  and  southern  California;  introduced  from  southern 
Europe.     Apr. -June.     Type  locality,    European. 


21.  Bromus  madritensis  L. 
Spanish  Brome-grass.    Fig.  550. 

Broiiiiis  r.iadritcnsis  L.  Cent.  PI.   1:   5.     1755. 

Culms  tufted.  30-60  cm.  tall;  sheaths  smooth 
or  the  lower  slightly  pubescent ;  blades  puberu- 
lent  or  nearly  smooth;  panicle  erect,  5-10  cm. 
long,  oblong-ovoid  in  outline,  contracted  and 
rather  dense ;  glumes  narrow,  lanceolate,  acumi- 
nate, the  first  1 -nerved,  9-12  mm.  long,  the  sec- 
ond 3-nerved,  14-16  mm.  long ;  lemmas  narrow, 
linear-lanceolate,  14-18  mm.  long,  usually  glabrous 
or  merely  scabrous,  somewhat  curved  outward 
when  old,  distinctly  3-  or  faintly  5-7-nerved,  with 
2  acute  hyaline  teeth,  2-3  mm.  long;  awn  rather 
stout,  tapering,  somewhat  curved,  16-22  mm. 
long. 

Open  ground  and  waste  places,  in  the  Transition  Zone; 
Dregon  to  Washington;  introduced  from  Europe.  May- 
June.      Type   locality,    European. 


22.  Bromus  brizaeformis  Fisch.  &  Mey. 


Rattlesnake  Grass. 


Fig.  551. 


Bromus  brizaeformis  Fisch.   &   Mev.  Ind.    Sem.   Ilort.   Petrop. 
3:  30.     1837. 

Culms  30-60  cm.  tall;  sheaths  and  blades  pilose- 
pubescent;  panicle  5-15  cm.  long,  lax,  secund,  nod- 
ding; spikelets  oblong-ovate,  laterally  much  com- 
pressed, 1.5-2.5  cm.  long,  about  10  mm.  wide; 
glumes  broad,  obtuse,  smooth  or  minutely  scabrous, 
the  first  3-5-nerved,  about  half  the  length  of  the 
broader  second,  the  second  5-9-nerved,  6-8  mm. 
long;  lemma  10  mm.  long,  very  broad,  obtuse, 
smooth,  with  a  broad  scarious  margin,  awnless  or 
nearly  ^o. 

Sandy  fields  and  waste  ground;  occasional  in  the  western 
States,  Washington  to  California,  rare  in  the  eastern  States, 
introduced   from   Europe. 
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23.  Bromus  trinii  Desv 


Chilian  Brome-t!rass. 


Fig".  55 


2 

lS5o 


Bromiis  trinii  'Desv.  in  Gay,  Fl.   Chil.   6:   441. 

Bromus    trinii   pallidiflorus   Desv.    in    Gay,    Fl.    Chil.    6:    441. 
1853. 

Trisetum  barbatum  Steud.   Syn.   PI.  Glum.    1:   229.      1854. 

Culms  erect,  30-60  cm.  tall ;  sheaths  pilose  or 
nearly  smooth ;  blades  usually  pilose ;  panicle  nar- 
row, 10-20  cm.  long,  rather  dense ;  spikelets  narrow, 
5-7-flowered,  1.5-2  cm.  long;  glumes  lanceolate, 
acuminate,  smooth,  the  first  mostly  1-nerved,  8-10 
mm.  long,  the  second  broader,  mostly  3-nerved,  12- 
16  mm.  long  ;  lemmas  coarsely  and  sparsely  pubes- 
cent, 5-nerved,  12-14  mm.  long,  acuminate,  with  2 
narrow  teeth  2  mm.  long;  awn  1.5-2  cm.  long, 
twisted  below,  bent  below  the  middle  and  strongly 
divaricate  when  old. 

Dry  plains  and  rocky  or  wooded  slopes,  in  the  Upper  and 
Lower  Sonoran  Zones;  California  to  Colorado  and  Mexico; 
Chile.      Mar.-May.      Type   locality:   Chile. 

Bromus  trinii  excelsus  Shear,  U.  S.  Dept.  Agr.  Div. 
Agrost.  Bull.  23:  25.  1900.  A  little  known  form  from  the 
Panamint  Mountains  (Corille  &  Fuiistoii).  It  differs  in 
having  larger  spikelets,  7-nerved  lemmas,  and  a  scarcely 
twisted  or  bent  awn. 


24.  Bromus  secalinus  L 

Chess,  Cheat 

Bromus  secalinus  L.   Sp.   PI.  76.      1753. 


Fig.  553. 


Culms  erect,  30-60  cm.  tall ;  sheaths  smooth ;  panicle 
pyramidal,  drooping,  7-12  cm.  long,  open,  the  lower 
branches  3-5,  unequal ;  spikelets  ovoid-lanceolate,  be- 
coming somewhat  laterally  compressed  and  turgid  in 
fruit;  1-2  cm.  long.  6-8  mm.  wide;  glumes  smooth, 
obtuse,  the  first  3-5'nerved,  4-6  mm.  long,  the  second 
7-nerved,  6-7  mm.  long ;  lemmas  7-nerved,  6-8  mm. 
long,  elliptic,  obtuse,  smooth  or  scabrous,  the  margin 
strongly  involute  in  fruit,  shortly  bidentate  at  apex,  the 
undulate  awn  usually  3-5  mm.  long ;  palea  about  as  long 
as  lemma.  In  fruit  the  turgid  florets  are  somewhat 
distant  so  that,  viewing  the  spikelet  sidewise,  the  light 
passes  through  the  small  openings  at  the  base  of  each 
floret. 

A  weed  in  grain  fields  and  waste  places,  more  or  less  through- 
out the  United  States;  introduced  from  Europe.  June-July.  Type 
locality,  European. 


25.  Bromus  tectorum  L. 
Downy  Brome-grass.     Fig.  ; 

Bromus  tectorum  L.   Sp.   PI.   77.      1753. 


>4. 


Culms  30-60  cm.  tall,  smooth,  slender;  sheaths  and 
blades  pubescent;  panicle  broad,  rather  dense,  droop- 
ing, 5-15  cm.  long,  the  branches  slender;  spikelets 
nodding,  linear,  becoming  cuneiform  in  flower,  12-20 
mm.  long;  glumes  narrow,  acute,  villous,  the  first  1- 
nerved,  4-6  mm.  long,  the  second  3-nerved,  8-10  mm. 
long ;  lemmas  lanceolate,  acute,  villous  or  pilose,  5- 
nerved,  10-12  mm.  long,  bidentate  at  apex ;  awn 
straight,  12-14  mm.  long. 

Along  roadsides,  banks,  and  waste  places;  introduced  from 
Europe;  common  on  the  Pacific  Coast  in  Washington  and  Ore- 
gon,  occasional  elsewhere.    June— July.    Type   locality,   European. 

Bromus  tectorum  nudus  Klctl,  &  Richter,  Fl.  Leipz.  109, 
1830.  Differs  in  having  glaljrous  spikelets.  Oregon  and  Cali- 
fornia. 
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26.  Bromus  sterilis  L. 
Sterile  Brome-grass.     Fig.  5.S5. 

Bromus  sterilis  L.    Sp.    PI.   77.      1753. 

Culms  erect,  smooth,  50-100  cm.  tall ;  sheaths 
pubescent ;  blades  pubescent ;  panicle  lax  and  open, 
drooping.  10-20  cm.  long;  spikelets  2.5-3.5  cm.  long, 
6-10-flo\vered ;  glumes  lanceolate-subulate,  smooth 
or  scabrous,  the  first  1-nervcd,  7-9  mm.  long,  the 
second  3-nerved,  11-13  mm.  long;  lennnas  linear- 
lanceolate.  5-7-nerved,  17-20  mm.  long,  scabrous  or 
scabrous-pubescent,  deeply  bidentate,  the  teeth  2  mm. 
long,  the  awn  2-3  cm.  long. 

Introduced  at  a  few  localities  from  Washington  to  Cali- 
fornia.    May-June.     Type   locality,   European. 


27.  Bromus  rigidus  Roth. 

Ripgut-grass.     Fig.  556. 

Bromus  viUosus  Forsk.  Fl.  Aegypt.  Arab.   23.    1775,  not  Scop. 
1772. 

Bromus  rigidus  Roth,   Roem.  &  Ust.  Mag.   Bot.  10:   21.     1790. 

Bromus   maximus  Desf.    Fl.    Atlant.    1:    95.    />/.    26.      1798,    not 
Gilib.      1792. 

Culms  40-70  cm.  tall;  sheaths  and  blades  pilose; 
panicle  open,  rather  few-flowered,  7-12  cm.  long, 
the  lower  branches  1-2  cm.  long ;  spikelets  usually 
5-7-flowered.  3-4  mm.  long;  glumes  smooth,  narrow, 
acuminate,  the  first  1.5-2  cm.  long,  1-nerved,  the 
second  2.5-3  cm.  long,  3-nerved ;  lemmas  5-nerved, 
2.5-3  cm.  long,  scabrous  or  puberulent,  2-toothed, 
the  teeth  3-4  mm.  long ;  awn  stout,  3.5-5  cm.  long. 

A  weed  in  open  ground  and  waste  places,  introduced  from 
the  Mediterranean  region;  occasional  in  Washington  and 
Oregon,  common  from  San  Francisco  southward.  Injurious 
to  stock.      Apr.-June.     Type   locality,   European. 

Bromus  rigidus  gussonei  (Pari.)  Coss.  &  Dur.  Expl.  Sci. 
Alger.  2:  159.  1867.  B.  maximus  gussonei  Pari.  Fl.  Ital. 
1:  407.  1848.  Differs  in  having  a  more  open  panicle,  the 
lower  branches  as  much  as  10-12  cm.  long.  Washington  to 
California  and  Arizona.  More  common  than  the  species  in 
middle  and  northern   California.     Type  locality,   European. 


28.  Bromus  commutatus  Schrad. 


Downy-sheathed  Cheat. 


Fig.  557. 


Bromus   f'tifeusis    Ehrh.;    Iloffm.    Deutschl.    Fl.    ed.    2.    2:    52. 
1800,  not  Lam.   1785. 

Bromus    commutatus    Schrad.    Fl.    Germ.    353.      1806. 

Resembling  B.  sccalinus;  sheaths  pilose  with 
short  retrorse  hairs ;  lemmas  with  an  obtuse  angle 
on  the  margin  just  al)Ove  the  middle,  the  margin 
not  as  strongly  inrolled  in  fruit  as  in  B.  secaliiius, 
the  awn  straight  and  rather  longer.  In  fruit  the  less 
turgid  florets  are  imbricate,  leaving  no  spaces  at  the 
base  of  the  florets  as  in  B.  secalinus. 

A  weed  in  fields  and  waste  places,  Washington  to  Cali- 
fornia and  Montana,  and  more  sparingly  in  the  eastern 
States.      May-July.     Type   locality,    European. 

Bromus  commutatus  apricorum  Simonkai,  Enum.  Fl. 
Transs.  583.  1886.  Lemmas  pubescent.  Oregon.  Introduced 
from  Europe. 
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29.  Bromus  arenarius  Labill. 


Australian  Brome-grass.    Fig.  558. 


Bromus  uvcnarius  Lal)ill.    Nov.   Holl.   PI.    1:   2i.  pi.   28.      1804. 


Culms  15-40  cm.  tall;  sheaths  and  blades  pilose; 
panicle  pyramidal,  open,  nodding,  the  spreading 
branches  and  slender  pedicels  sinuously  curved; 
glumes  densely  pilose,  acute,  scarious-margined, 
tile  tirst  narrower,  3-nerved,  8  mm.  long,  the  sec- 
ond 7-nerved,  10  mm.  long;  lemmas  densely  pilose, 
7-nerved,  10  mm.  long,  2-toothed  at  apex ;  awn 
straight,  10-16  mm.  long. 


Sandy  roadsides,  gravelly  or  sterile  hills,  Oregon  to 
southern  California;  introduced  from  Australia.  Apr. -June. 
Type  locality,   Australian. 


30.  Bromus  japonicus  Thunb. 
Japanese  Bronie-grass.     Fig.  559. 

Bromus  japonicus  Thunb.   Fl.  Japon.   52.      1784. 

Bromus  patulus  Mert.  &  Koch,  Deutschl.   Fl.   1:  685.      1823. 

Culms  erect  or  geniculate  at  base,  40-70  cm. 
tall ;  sheaths  and  blades  soft-pubescent ;  panicle 
12-20  cm.  long,  broadly  pyramidal,  diffuse,  some- 
what drooping,  the  lower  branches  3-5,  slender ; 
glumes  rather  broad,  the  first  narrower,  acute,  3- 
nerved,  4-6  mm.  long,  the  second  obtuse,  5-nerved. 
6-8  mm.  long;  lemmas  broad,  obtuse,  smooth,  9- 
nerved,  the  marginal  pair  faint,  7-9  mm.  long,  the 
hyaline  margin  obtusely  angled  above  the  middle, 
the  apex  emarginate  ;  awns  8-10  mm.  long,  some- 
what twisted  and  strongly  divaricate  at  maturity, 
those  of  the  lower  florets  shorter  than  the  upper; 
palea  conspicuously  shorter  than  the  lemma. 

A  weed  in  waste  places,  Washington  to  California  and 
Kansas,  occasional  in  the  eastern  .States,  introduced  from 
Kurope  and  the  Orient.     May-July.     Type  locality:  Japan. 


70.    LOLIUM  L.  Sp.  PI.  83.    1753. 

Spikelets  several-flowered,  solitary,  sessile,  placed  edgewise  to  the  continuous  rachis, 
one  edge  fitting  to  the  alternate  concavities,  the  rachilla  disarticulating  above  the  glumes 
and  between  the  florets;  first  glume  wanting  (except  on  the  terminal  spikelet),  the  second 
outward,  strongly  3-5-nerved,  equaling  or  exceeding  the  second  floret ;  lemmas  rounded  on 
the  back,  5-7-nerved,  obtuse,  acute  or  awned.  Annuals  or  perennials  with  flat  blades  and 
simple  terminal  flat  spikes.     [An  ancient  Latin  name.] 

Species  about  8,  in  Eurasia,  4  of  these  being  introduced  in  the  United  States.  Type  species,  LoUum 
pcrcunc  L. 


Glume  shorter  than  the  spikelet. 

Lemmas  awned. 

Lemmas  nearly  or  quite  awnless. 
Glume  as  long  or  longer  than  the  spikelet;  annuals. 

Spikelets  conspicuous. 

Spikelets  inconspicuous,  the  florets  hidden  Ijeliind  the  appressed  glumes. 


1.  L.  multiflorum. 

2.  L.  pcrcniic. 

3.  L.  temulentum. 

4.  L.  subulatum. 
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1.  Lolium  multiflorum  Lam. 
Italian  or  Australian  Rye-grass.     Fig.  560. 

Lolium   multiflorum    Lam.    Fl.    Frang-    3:   621.      1778. 

Lolium   italicum   A.   Br.    Flora   17:   241.      1834. 

Lolium  pcrennc   italicum   Parn.   Grasses   Scotl.    1':   142.   fi-  65. 

1842. 
Lolium   pcrcnue   multiflorum    I'ani.   Grass.    Brit.   302.     f/.    140. 

1845. 

Short-lived  perennial ;  culms  30-60  cm.  tall,  erect 
or  often  decumbent  at  base,  often  rough  below  the 
spike  and  on  the  convex  portion  of  the  rachis ; 
spike  as  much  as  30  cm.  long ;  spikelets  as  much  as 
2.5  cm.  long,  twice  as  long  as  glume,  10-20-flowered  ; 
lemmas  7-8  mm.  long,  at  least  the  upper  awned. 

Roadsides  and  waste  places,  mostly  in  the  Coast  Ranges; 
introduced  from  Europe,  common  on  the  Pacific  Coast  and 
frequent  in  the  eastern  States.  Frequently  cultivated  for 
lawns  and  as  a  meadow  or  pasture  grass.  June-Aug.  Type 
locality,   European. 


2.  Lolium  perenne  L. 
Perennial  or  English  Rye-grass.    Fig.  561. 

Lolium  pcrcnnc   L.    Sp.    PI.   83.      1753. 

Resembling  L.  multiflorum,  but  usually  more 
delicate,  with  narrower  blades  and  smaller 
spikes ;  culm  and  convex  surface  of  rachis 
smooth  ;  spikelets  usually  8-10-llowered,  but  not 
much  exceeding  the  glume ;  lemmas  smaller, 
awnless. 

Roadsides  and  waste  places,  throughout  the  cooler 
and  moister  portion  of  the  United  States.  Introduced 
from  Europe.  Sometimes  cultivated  as  a  lawn  or  pasture 
grass.  Rare  on  the  Pacific  Coast.  Type  locality,  Euro- 
pean. 

Lolium  perenne  cristatum  (Pers.)  Doell,  with  ovate 
spikes,  the  spikelets  horizontally  spreading,  has  been 
collected  at  Eola,  Oregon  (Nelson). 

Lolium  strictum  Presl,  an  annual  with  rather  stiff 
culms  and  spikes,  the  glume  sliorter  than  the  spikelet, 
has  been  collected  at  West  Berkeley  (Pendleton)  and 
near  Portland    (on  ballast,   Suksdorf). 


3.  Lolium  temulentum  L. 
Darnel.    Fig.  562. 

Lolium  temulentum  L.  Sp.  I'l.  Si.      1753. 

Annual ;  culms  60-90  cm.  tall ;  spike  stout  and 
strict,  15-20  cm.  long;  glume  about  2.5  cm.  long,  as 
long  or  longer  than  the  5-7-flowered  spikelet,  firm, 
pointed ;  lemmas  as  much  as  8  mm.  long,  obtuse, 
awned ;   awn   as  much  as  8  mm.  long. 

Fields  and  waste  places,  rather  common  throughout  the 
State  and  northward  along  the  Pacific  Coast,  rare  in  the 
eastern  States;  introduced  from  Europe.  Apr. -June.  Type 
locality,   European. 

Lolium  temulentum  arvense  (With.)  Bab.  Man.  Brit.  Bot. 
377.  1843;  L.  arvense  With.  Arr.  Brit.  PI.  ed.  3.  2:  168. 
1796.  Differs  in  having  awnless  spikelets.  Less  common 
than  the  species,  introduced   from   Europe. 
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4.  Lolium  subulatum  \^is. 
Narrow-spiked  Rye-grass.    Fig.  563. 

Lolium  subulatum  Vis.  Fl.  Dalm.   1:  90.  pi.  S.      1S42. 


Annual ;  culms  bushy-branched  at  base,  stiffly  spread- 
ing or  prostrate ;  sheaths  and  blades  smooth ;  spike 
stout,  rigid,  often  curved;  spikelets  partially  sunken 
in  the  excavations  of  the  rachis.  the  florets  partially 
hidden  by  the  appressed  obtuse,  strongly  nerved  glume; 
lemmas  5  mm.  long. 


Introduced    from    Europe;    rare.     Oregon    (Portland,    on    bal- 
last, Sheldon).     July.     Type  locality,   European. 


71.  LEPTURUS  R.  Br.  Prodr.  Fl.  Nov.  Holl.  207.  1810. 
[MoNERMA  Beauv.  Ess.  Agrost.  116.  pi.  20.  f.  10.  1812.] 
Spikelets  l-flowered,  iinbedded  in  the  hard  cylindric  articulate  rachis,  placed  edge- 
wise thereto,  the  first  glume  wanting,  except  on  the  terminal  spikelet,  the  second  glume 
closing  the  cavity  of  the  rachis  and  flush  with  the  surface,  indurate,  nerved,  acuminate, 
longer  than  the  joint  of  the  rachis;  lemma  lying  next  the  rachis,  hyaline,  shorter  than  the 
glume,  3-nerved;  palea  hyaline,  2-nerved,  a  little  shorter  than  the  lemma.  Low  annuals 
or  perennials  with  hard  cylindric  spikes.      [Greek,  slender-tail.] 

Species    3,    all    from    the    eastern    hemisphere,    one    introduced    in    California.     Type    species,    Rottboellia 
repens  Forst. 

1.  Lepturus  cylindricus  (Willd.)  Trin. 
Thin  Tail.     Fig.  564. 


Rottboellia  cylindrica  Willd.  Sp.  PI.  1:  464.  1797. 
Lepturus  cylindricus  Trin.  Fund.  Agrost.  123.  1820. 
Monerma  cylindrica  Coss.   &   Dur.   Expl.   Alger.  2:   214.     1867. 


Culms  bushy-branched,  spreading  or  prostrate, 
10-30  cm.  tall;  spike  cylindric,  curved,  narrowed 
upward;  glume  6  mm.  long,  acuminate;  lemmas  5 
mm.  long,  pointed,  scarious ;  axis  disarticulating  at 
maturity,  the  spikelets  remaining  attached  to  the 
joints. 


Salt    marshes,    San    Francisco    Bay,    south    to    San    Diego 
introduced    from    Europe.     June.     Type    locality,    European. 


72.  PHOLIURUS  Trin.  Ftmd.  Agrost.  131.  1820. 
Spikelets  1  or  2-fiowered,  imbedded  in  the  articulate  rachis;  glumes  2,  placed  in 
front  of  the  floret  and  inclosing  it,  coriaceous,  5-nerved,  acute,  unsymmetric,  appearing  like 
halves  of  a  single  split  glume ;  lemma  lying  next  to  the  axis,  smaller  than  the  glumes,  hyaline, 
keeled,  scarcely  more  than  1-nerved ;  palea  a  little  shorter  than  the  lemma,  hyaline.  2-nerved. 
Low  annuals  with  cylindric  spikes.     [Greek,  scaly-tail.] 

Species   4,    in    the   eastern    hemisphere,   one   introduced    in   the    United    States.      Type    species,    Rottboellia 
pannonica  Host. 
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1.  Pholiurus  incurvus  (L.)  Schinz  &  Thell. 
Sickle  Grass.     Fig.  565. 


Aegilops  incurza  L.   Sp.   PI.   1051.      1753. 
Aegilops  incurvata  L.  Sp.  PL  ed.  2.  2:  1490.     1763. 
Lepttirus  inciirvatus  Trin.    Fund.    Agrost.    123.      1820. 
Lepturus  incurvus  Druce  List  Brit.  PI.  85.     1908. 
Pholiurus  incurvatus  Hitch.   U.    S.    Dept.    Agr.   Bull.    772: 

106.      1920. 
Pholiurus    incur-rus    Schinz    &    Thell.      Viertel.      Naturf. 

Gesellsch.  Ziiruch  66:  265.      1921. 


Culms  tufted,  decumbent  at  base,  10-20  cm. 
tall;  blades  short  and  narrow;  spike  7-10  cm. 
long,  cylindric,  curved ;  spikelets  7  mm.  long, 
pointed. 

Mud  flats  and  salt  marshes,  Marin  County,  California, 
to  San  Diego;  ballast  near  Portland,  Oregon;  adventive 
on  ballast  on  the  Atlantic  Coast.  Apr.-June.  Type  lo- 
cality.  European. 


73.    SCRIBNERIA  Hack.  Bot.  Gaz.  11:  105.    1886. 

Spikelets  1-flowered,  solitary,  sessile,  placed  with  the  floret  lateral  to  the  continuous 
rachis,  the  rachilla  disarticulating  above  the  glumes,  prolonged  behind  the  floret  as  a  minute 
stipe ;  glumes  equal,  narrow,  firm,  acute,  keeled  on  the  outer  nerves,  the  first  2-neryed  ;  lemma 
shorter  than  the  glumes,  membranous,  obscurely  nerved,  the  apex  minutely  bifid,  awned 
between  the  teeth,  the  callus  hairy  ;  palea  about  as  long  as  the  lemma.  A  low  slender  annual 
with  short  narrow  blades  and  slender  spikes.  [Named  for  Prof.  F.  Lamson-Scribner,  the 
eminent  American  agrostologist.] 

Species   1,  Pacific  Coast.     Type  species,  Lepturus  bolandcri  Thurb. 


1.  Scribneria  bolanderi  (Thurb.)   Hack. 
Scribner  Grass.    Fig.  566. 


Lepturus  bolanderi  Thurb.  Proc.  Am.  Acad.  7:  401.     1868. 
Scribneria  bolanderi  Hack.  Bot.  Gaz.  11:   105.  pi.  5.      1886. 


Culms  7-30  cm.  tall,  tufted,  erect  or  ascend- 
ing; spike  slender,  about  1  mm.  thick,  the  joints 
4-6  mm.  long ;  awn  of  the  lemma  not  much  ex- 
ceeding the  glumes. 


Sandy  or  sterile  ground,  in  the  mountains,  Washing- 
ton (west  Klickitat  County,  Suksdorf)  to  California 
(middle  Sierra  Nevada);  rare.  May-June.  Type  lo- 
cality:   Russian   River   Valley,    California. 


74.    AGROPYRON  Gaertn.  Nov.  Comm.  Acad.  Sci.  Petrop.  14:  539. 

pi.  19.  f.  4.    1770. 

Spikelets  several-flowered,  solitary  (rarely  in  pairs),  sessile,  placed  flatwise  at  each 
joint  of  a  continuous  (rarely  disarticulating)  rachis,  the  rachilla  disarticulating  above  the 
glume  and  between  the  florets;  glumes  2,  equal,  firm,  several-nerved,  usually  shorter  than 
the  first  lemma,  acute  or  awned,  rarely  obtuse  or  notched;  lemmas  convex  on  the  back, 
rather  firm,  5  to  7-nerved,  usually  acute  or  awned  from  the  apex;  palea  shorter  than  the 
lemma.  Perennials  or  sometimes  annuals,  often  with  creeping  rhizomes,  with  usually 
erect  culms,  and  green  or  purplish  usually  erect  spikes.     [Greek,  field-wheat.] 

Species    about    60    in    the    temperate    regions    of    both    hemispheres.     Type    species,    Agropyron    triticeum 
Gaertn. 
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1.   A.    dasystacliynm. 
2.   A.   riparium. 


Creeping  rhizomes  present. 

Glumes  and   lemmas  not  awn-pointed. 
Lemmas  pubescent. 

Lemmas   glabrous   or    minutely   pubescent. 
Glumes  and  usually  lenmias  awn-pointed. 

Blades   thin,   flat,   usually   sparsely  pilose  above;    rhizomes  yellowish;   lemmas   glabrous. 

3.  A.   repens. 
Blades  firm,  not  pilose,  usually  becoming  involute,  the  nerves  prominent  on  the  upper  surface;  rhizomes 
pale. 
Spikelets  rather   distant;   spike  mostly   more  than   15   cm.   long;   lemmas  pubescent,   rather   thin   and 

not   strongly   pointed.  4.   A.    clmeri. 

Spikelets    crowded;    spike    mostly   less    than    15    cm.    long;    lemmas    glabrous    (pubescent   in    molle) , 
firm  and  strongly   pointed   or  short-awned.  5.   A.  smithii. 

Creeping   rhizomes   wanting. 

Lemmas  awnless   or   short-awned. 
Nodes  appressed  pubescent. 
Nodes  glabrous. 

Glumes  narrow,  blunt  or  abruptly  pointed;   blades  narrow,  usually   involute. 
Glumes  broad,   acute   or  acuminate;  blades   flat,   mostly  3-6  mm.   wide. 
Spikes  slender,   the  spikelets  more  loosely  arranged,   green. 
Spikes   relatively   short  and   thick,   the   spikelets  closely   overlapping,   usually   violet-tinged. 

9.  A.   violaceum. 
Lemmas  long-awned. 

Awn  straight  or  nearly  so;  blades  flat. 

Spikelets  distant,   scarcely  reaching  the  one  above  on  the  opposite  side. 
Spikelets  overlapping. 
Awn  strongly  divergent. 

Glumes  acute  or  awn-pointed. 
Glumes  distinctly  awned. 

Rachis  disarticulating  at  maturity;    glumes  slender,  2-nerved. 
Rachis   not   disarticulating  at   maturity;    glumes   broad,   3-5-nerved. 


6. 


A.    parishii. 
A.    inernie. 


8.   A.    tencnim. 


10.  A.   laeve. 

11.  A.    caninttm. 

12.  A.   spicatnm. 


13.  A.  saxicola. 

14.  A.  priiiglei. 


1.  Agropyron  dasystachyum  (Hook.)  Vasey. 
Downy  Wheat-grass.     Fig.  567. 


Triticum   repens  dasystachyum   Hook.   Fl.   Bor.   Am.   2:   254.      1840. 
Triticiim  repens  siibiillosum    Hook.    Fl.   Bor.   Am.   2:   254.      1840. 
Agropyron    dasystachyum    Vasey,    Grasses    L'.    S.    45.      1883. 
Agropyron  dasvstaclivuni  subz'illosum  Scribn.  &   Smith,  U.  S.  Dept. 

Ag"r.    Div.    Agrostl    Bull.   4:   33.      1897. 
Agropyron    lanceolatum    Scribn.    &    Smith,    L'.    S.    Dept.    Agr.    Div. 

Agrost.   Bull.   4:   34.      1897. 
Agropyron  subz-illosum  E.  Nels.  Bot.  Gaz.  38:   378.      1904. 

Culms  40-100  cm.  tall,  from  creeping  rhizomes;  blades 
narrow,  mostly  involute,  scabrous ;  spike  erect,  5-12  cm. 
long;  spikelets  few-flowered,  1-1.5  cm.  long;  glumes 
lanceolate,  the  first  narrow,  3-5-nerved,  8  mm.  long,  the 
second  broader,  S-7-nerved,  9  mm.  long ;  lemmas  8-10 
mm.  long,  villous-pubescent  or  only  scabrous-pubescent, 
acute  or   awn-pointed. 

Dry  or  sandy  soil,  in  the  L'pper  Sonoran  Zone;  eastern  Wash- 
ington to  northeastern  California  (Lassen  County),  east  to  Colo- 
rado.    June-July.     Type  locality:   on   the   Saskatchewan. 


2.  Agropyron  riparium  Scribn.  &  Smith. 


Montana  Wheat-grass. 


Fig. 


568. 


Agropvron   riparium   Scribn.   &   Smith,   L".  S.   Dept.    Agr.  Div. 
Agrost.    Bull.    4:    35.      1897. 

Plant  pale,  often  glaucous ;  culms  erect,  50-100 
cm.  tall,  from  slender  pale  rhizomes ;  sheaths 
smooth ;  blades  flat  or  involute,  rather  stiflf,  1-3 
mm.  wide,  narrowed  to  a  sharp  point,  scabrous 
above,  glabrous  beneath;  spikes  slender,  5-15  cm. 
long;  spikelets  rather  distant,  often  not  reaching 
the  one  above  on  the  same  side,  10-15  mm.  long, 
glabrous ;  glumes  4-7  mm.  long,  rather  abruptly 
acute ;  lemmas  acutish  or  rather  obtuse,  the  lower 
7-10  mm.  long. 

Dry  sandy  or  gravelly  soil,  in  the  Transition  Zone;  east- 
ern Washington  and  Oregon  to  North  Dakota,  south  to  Ne- 
vada   and    Colorado.     July- Aug.     Type    locality:   Montana. 
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3.  Agropyron  repens  (L.)   Beauv. 
Ouack  Grass. 


Fig.  569. 


Tr'tticuin  rcfcns  L.    Sp.    PI.   86.     1753. 

Agropyron  re  fens  Beauv.   Ess.  Agrost.   102,   146.      1812. 

Culms  60-120  cm.  tall,  from  a  bright  yellow-green 
creeping  scaly  rhizome ;  blades  thin,  flat,  usually 
sparsely  pilose  above;  spike  5-15  cm.  long;  spikelets 
about  5-flowered,  10-14  mm.  long ;  glumes  8-10  mm. 
long,  acuminate  or  awn-pointed,  strongly  nerved; 
lemmas  10  mm.  long,  glabrous  or  scabrous,  strongly 
nerved,  pointed  or  awned. 

A  common  and  troublesome  weed  in  the  eastern  United 
States,  rare  on  the  Pacific  Coast;  introduced  from  Europe; 
Washington,  Oregon  (Garibaldi,  Hitchcock :  Menomonei,  Siiks- 
dorf) ,  California  (San  Francisco,  Botander).  June-Aug.  Type 
locality,  European. 


5.  Agropyron  smithii  Rydb. 


4.  Agropyron  elmeri  Scribn. 
Elmer's  Wheat-grass.    Fig.  570. 

Agropvron    elmeri   Scribn.    U.    S.    Dept.    Agr.    Div     Agrost. 
Bull.    11:   54.   pi.   12.      1898. 

Culms     erect,     smooth,     60-120     cm.     tall,     with 

numerous  pale  creeping  rhizomes ;  sheaths  smooth ; 

blades    flat,   becoming     involute,     smooth     beneath, 

scabrous     or     scabrous-puberulent     above,     rather 

stiff   and   firm,   15-30  cm.  long,   the   upper   shorter, 

2-8    mm.    wide;    spike    15-30    cm.    long,    erect    or 

nodding,  the  spikelets  usually  not  reaching  the  one 

above  on  the  same  side ;  spikelets  about  7-flowered, 

pale,    usually   2-2.5    mm.    long,    sometimes    2    at    a 

node;    glumes    narrow,    firm,    acuminate,    scabrous 

or  puberulent.  about  1  cm.  long;  lemmas  12-15  mm. 

long,  villous  or  puberulent,  sometimes  only  toward 

the  base. 

Sandy  soil,  in  the  Upper  Sonoran  Zone;  eastern  Wash- 
ington and  Oregon.  June-July.  Type  locality:  Wawawai, 
Washington. 


Western  Wheat-grass.     Fig.  571. 

Agropyron     glaiiciim    occidentale    Scribn.     Trans.     Kans. 

Acad.    9:    119.      1885. 
Agropvron  smithii  Rydb.  Mem.   N.  Y.   Bet.  Card.    1:   64. 

Feb.    1900. 
Agropyron    occidentale    Scribn.    U.    S.    Dept.    Agr.    Div. 

Agrost.    Circ.    27:   9.    Dec.    1900. 

Plant  usually  glaucous,  from  gray  or  tawny 
creeping  scaly  rhizomes  ;  culms  30-150  cm.  tall, 
rigid:  blades  bluish  green,  scabrous,  firm, 
striate,  becoming  involute ;  spikelets  7-13- 
flowered.  somewhat  distant,  glabrous  or  nearly 
so,  acute,  compressed,  divergent,  sometimes  in 
pairs ;  glumes  acuminate,  half  to  two-thirds  as 
long  as  the  spikelet,  the  nerves  usually  faint ; 
lemmas  mucronate  or  awn-pointed,  hard,  faintly 
nerved. 

Dry,  especially  alkaline  soil,  in  the  Transition  and 
Upper  Sonoran  Zones;  eastern  Washington  to  north- 
eastern California  (Smoke  Creek,  Griffiths  and  Hunter), 
east  to  Michigan  and  Kansas.  June-Aug.  Type  lo- 
cality:  "Upper    Missouri." 

Agropyron  smithii  moUe  (Scribn.  &  Smith)  Jones, 
Contr.   West.    Hot.    14:   18.      1912. 

Agropyron  spicatum  niolle  Scribn.  &  Smith  U.  S. 
Dept.    Agr.    Div.    Agrost.    Bull.    4:    33.      1897. 

Agropyron  occidentale  molle  Scribn.  U.  S.   Dept.  Agr.   Div.  Agrost.   Circ.  27:  9.      1900. 

Agropyron  molle  Rydb.  Mem.   N.   Y.   Bot.   Card.   1:  65.      1900.      Differs   from  A.  smithii  chiefly   in  having 
pubescent  lemmas.     Eastern  Washington  to  Alberta,  south  to  Arizona.     Type  locality:  not  definitely  indicated. 
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6.  Agropyron  parishii  Scribn.  &  Smith. 
Parish's  Wheat-grass.     Fig.  572. 


Agropvron   parishii  Scribn.    &   Smith,   U.    S.    Dept.   Agr.    Div. 
Agrost.   Bull.   4:   28.      1897. 


Culms  1-1.5  meters  tall,  without  rhizomes,  the 
nodes  pubescent ;  blades  flat ;  spike  narrow,  as  much 
as  30  cm.  long ;  spikelets  narrow,  distant,  mostly 
shorter  than  the  internodes  of  the  rachis,  about  2 
cm.  long;  glumes  about  1.5  cm.  long,  several-nerved, 
acute,  more  than  half  as  long  as  spikelet ;  lemmas 
smooth,  faintly  nerved,  short-awned  or  awn-pointed. 


Only     known     from     California,     Pico     Blanco,     Monterey 
County   (Davy),  San   Bernardino   Mountains    (Payish). 


7.  Agropyron  inerme  (Scribn.  &  Smith) 
Rydb. 

Great  Basin  Wheat-grass.     Fig.  573. 

Agropvron    di'^crgens    inerme    Scribn.    &    Smith,    U.    S.    Dept. 
Agr.    Div.   Agrost.    Bull.   4:   27.      1897. 

Agropyron  spicatum  inerme  Heller,   Cat.  N.   Am.   PI.   ed.  2.  3. 
1900. 

Agropyron   inerme   Rydb.    Bull.    Torrey    Club   36:    539.      1909. 

Culms  tufted,  without  rhizomes,  erect,  slender, 
glabrous,  50-100  cm.  tall ;  sheaths  smooth ;  blades 
slender,  soon  involute,  pubescent  on  upper  surface, 
scabrous  below,  especially  toward  the  tip ;  spike 
slender  erect,  15-20  cm.  long,  the  spikelets  about  as 
long  as  the  rachis  joints;  spikelets  1-1.5  cm.  long; 
glumes  acutish  but  not  long-acuminate,  5-8  mm. 
long;  lemmas  smooth,  scarcely  nerved,  obtusish,  8- 
10  mm.  long. 

Dry  plains  and  hills,  in  the  Arid  Transition  Zone;  British 
Columbia  to  eastern  Oregon,  east  to  Utah.  June-July.  Type 
locality:    Idaho. 


8.  Agropyron  tenerum  \'asey. 
Slender  Wheat-grass.    Fig.  574. 

Agropyron    tenerum  Vasey,    Bot.    Gaz.    10:    258.      1885. 
Agropvron    violaceum    major    Vasey,    Contr.    U.    S.     Nat. 

Hei^b.    1:    280.      1893. 
Agropvron    tenerum   longifolitim    Scribn.    &    Smith,    U.    S. 

Dept.    Agr.    Div.    Agrost.    Bull.    4:    30.      1897. 

Agropyron    pseudorepens    Scribn.    &    Smith,    U.    S.    Dept. 
Agr.   Div.   Agrost.    Bull.   4:    34.      1897. 

Agropvron    canimim    tenerum    Pease    &    ]\Ioore,    Rhodora 
12:    71.      1910. 

Culms    erect,    tufted,    60-120   cm.    tall,    without 

rhizomes;   blades   narrow,  flat  or  involute;   spike 

cylindrical,      slender,      erect,      10-15      cm.      long; 

glumes     firm,    nearly    as    long    as    the    spikelet, 

gradually  tapering  into  an  awned  point ;   lemmas 

short-awned. 

Open  woods,  rocky  slopes,  and  upland  plains,  in  the 
Transition  and  Upper  Sonoran  Zones;  Alaska  to  southern 
California,  east  to  Labrador  and  Colorado.  June-Aug. 
Type   locality:   Fort   Garland,   Colorado. 
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9.  Agropyron  violaceum  (Hornem.)  Lange. 
Alpine  Wheat-grass.    Fig.  575. 

Triticum   Tiolaccitm    Hornem.   Fl.    Dan.  pi.   2044.      1832. 

Agropyron    violaceum    Lange,    Consp.    Fl.    Greenland    3:    135.      1880. 

Agrop\ron    cai'.inum    lioriiemaniii    Pease    &    Moore,    Rhodora    12:    7i. 
191'0. 

Differs  from  ^4.  tciicrum  in  having  lower  culms,  usu- 
ally less  than  50  cm.  tall,  and  a  shorter  denser  spike,  mostly 
5-iO  cm.  long,  usually  tinged  with  violet,  the  spikelet's 
closely   overlapping. 

Alpine  meadows  and  rocky  summits,  in  the  Alpine  Zone;  Wash- 
ington (Mount  Baker,  Hitchcock),  Oregon  (Imnaha  National  Forest, 
Sampson),  alpine  regions,  southward  in  the  mountains  to  Colorado 
and  the  high  summits  of  New  York  and  New  England.  August.  Type 
locality,  European.  This  species  has  been  referred  to  Agropyron 
biflonun   (Brign.)     Roem.  &  Schult. 

Agropyron  violaceum  andinum  Scribn.  &  Smith,  U.  S.  Dept. 
Agr.  Div.  Agrost.  Bull.  4:  30.  1897;  A.  hrevifolium  Scribn.  U.  S. 
Dept.  Agr.  Div.  Agrost.  Bull.  11:  SS.  pi.  13.  1898.  A.  caninum 
andinum  Pease  &  Moore,  Rhodora  12:  75.  1910.  Differs  in  having 
short-awned  lemmas.  Alaska  to  Washington  (North  Fork  of  Bridge 
Creek,  Elmer),  Oregon  (Summit  Wallowa  Mountains,  Ctisick),  and 
the   mountains  of   Colorado.     Type  locality:   Colorado. 


10.  Agropyron  laeve  (Scribn.  &  Smith). 
Hitchc. 

California  Wheat-grass.    Fig.  576. 

Agropyron   parishii  lac7e    Scribn.    &   Smith,   U.    S.    Dept.   Agr. 
Div.  Agrost.  Bull.  4:  28.      1897. 

Agropyron  laeve   Hitchc.   in  Jepson,    Fl.    Calif.    1:    181.      1912. 

Culms  1-1.5  meters  tall,  without  rhizomes;  blades 
fiat;  spike  as  much  as  30  cm.  long;  spikelets  distant, 
usually  shorter  than  the  internodes  of  the  rachis; 
glumes  obtuse,  several-nerved,  about  10  mm.  long; 
lemmas  about  10  mm.  long,  long-awned ;  awn  1.5- 
2.5   cm.   long. 

Only  known  from  California,  Clinton  (Hansen),  Dunlap 
to  Millwood  {Griffiths) ,  San  Jose  (Norton),  Lassen  National 
Forest,  Cuyamaca  Mountains  (Palmer),  the  latter  being  the 
type  locality.      Tune-July. 


11.  Agropyron  caninum   (  L. )   IJeaiiv. 
Bearded  Wheat-grass.     I-'ig.  577. 


Triticinu   cauininn    L.    Sp.    PI.   86.      1753. 

Agropyron    caninum    Beauv.    Ess.    Agrost.    102,    146.      1812. 


Culms  erect.  30-90  cm.  tall,  without  rhizomes ; 
blades  flat,  rather  lax,  2-6  mm.  wide,  scabrous ; 
spike  more  or  less  nodding  at  apex,  rather  dense, 
7-15  cm.  long;  spikelets  12-14  mm.  long;  glumes 
pointed  or  awned ;  lemmas  3-5-nerved,  awn  straight, 
or  somewhat  spreading,  once  or  twice  the  length  of 
the  lemma. 


Dry   hillsides   and   mountain   meadows.   Transition  to   Hud- 
sonian    Zones;    Alaska    to    California,    east    to    New    England. 
June-Aug.     Type   locality,    European. 
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12.  Agropyron  spicatum  (Pursh). 
Scribn.  &  Smith. 

Blue  Bunch  Wheat-grass.    Fig.  578. 

Festnca  spicata   Pursh,   Fl.   Am.    Sept.    1:  83.      1814. 

Agropyron    divcrgens   Nees;    Steud.    Syn.    PI.    Glum.    1:    2A7 . 
1854. 

Agropxron     divcrgens    tcnuispiciim    Scribn.'    &    Smith,    U.     S. 

Dept.  Agr.    Div.   Agrost.    Bull.   4:    27.      1897. 
Agropxron    vase\i    Scribn.    &    Smith,    U.    S.    Dent.    Agr.    Div. 

Agrost.    Bull.   4:  27.      1897. 

Agropxron  spicatum   Scribn.  &   .Smith,   U.    S.   Dept.   Agr.    Div. 
Agrost.    Bull.   4:   33.      1897. 

Culms  erect,  tufted,  smooth,  60-120  cm.  tall ; 
sheaths  smooth;  blades  rather  short;  spike  10-20 
cm.  long,  the  spikelets  distant,  often  shorter  than 
the  internodes  of  the  rachis ;  glumes  acute,  nol 
awned,  8-10  irini.  long;  lemmas  smooth,  12-15  mm. 
long,  the  awn   1-2  cm.  long,  becoming  divergent. 

Plains  and  dry  hills  in  the  Arid  Transition  arid  Upper 
Sonoran  Zones;  Yukon  Territory  to  eastern  Washington  and 
northeastern  California,  east  to  Colorado.  June-July.  Tyjie 
locality:   Idaho. 

Agropyron  spicatum  pubescens  Elmer,  Bot.  Gaz.  36:  52.  1903.  A.  spicatum  puberulcntum  Piper,  Contr. 
U.  S.  Nat.  Herb.  11:  147.  1906.  Culms  and  foliage  puberulent.  Mount  Stewart,  Kittitas  County,  Wash 
ington,   the   type   locality. 

13.  Agropyron  saxicola    (Scribn.  &  Smith) 

Piper. 


Rock  Wheat-grass. 


Fig.  579. 


Elxmus    sa.yicoIus    Scribn.    &    Smith,    U.     S.    Dept.     Agr.    Div. 
Agrost.   Bull.   11:    56.     pi.   15.      1898. 

Sitanion    flc.ruosum    Piper,    Erythea    7:    99.      1899. 

Agropyron   fle.Yuosum    Piper,    Proc.    Biol.    Soc.    Washington    18: 
149.      1905. 


Agropxron   sa.ricola    Piper,    Contr.    U.    S.    Nat.    Herb.    11: 
1906. 


148. 


Culms  60-100  cm.  tall,  slender,  without  rhizomes ; 
sheaths  smooth  ;  blades  short,  flat  or  loosely  involute, 
puberulent  or  glabrous  ;  spike  7-10  cm.  long,  flexuous, 
long-exserted,  the  rachis  disarticulating;  spikelets 
sometimes  m  pairs ;  glumes  subulate  or  narrowly 
lanceolate,  mostly  2-nerved,  narrowed  into  a  slender 
spreading  awn  1.5-2.5  cm.  long;  lemmas  8  mm.  long, 
smooth  and  rounded  below,  5-nerved  and  somewhat 
scabrous  above,  tipped  with  a  slender  spreading  awn 
about   2.5   cm.   long. 

Mountain   slopes    in   the   Arid   Transition    Zone;    eastern    Washington   to    northeastern   California,   east   to 
Idaho.     July-Aug.     Type    locality:   Okanogan   County,    Washington. 


14.  Agropyron  pringlei   (Scribn.  &  Smith) 

Hitchc. 

Pringle's  Wheat-grass.     Fig.  580. 

Agropxron    gmelini  pringlei   Scribn.    &    Smith,    U.    S.    Dept. 
Agr.    Div.    Agrost.    Bull.    4:    31.      1897. 

Agropxron    pringlei    Hitchc.    in    Jepson,    Fl.     Calif.    1:    183. 
1912. 

Culms  30-40  cm.  tall ;  blades  usually  flat,  short ; 
spikes  S-10  cm.  long,  not  disarticulating,  the  florets 
falling;  glumes  lanceolate,  3-5-nerved,  ending  in  a 
short  straight  awn ;  lemmas  ending  in  stout  hori- 
zontally spreading  awns  about  2  cm.  long. 

Gravelly  slides  and  rocky  slopes,  in  the  Boreal  Zone; 
Sierra  Nevada  Mountains.  August.  Tyi)e  locality:  above 
Summit   Valley. 

Agropyron  glaiicum  (Desf.)  Roem.  &  Schult.,  A.  jun- 
ceum  (L. )  Beauv.  and  A.  pungens  ( Pers.)  Roem.  &  .Schult. 
have  been  found  on  ballast  at  l^innton,   Oregon   (Nelson). 
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75.    HORDEUM  L.  Sp.  PI.  84.    1753. 

Spikelets  1-flowcred,  3  (sometimes  2)  together  at  each  node  of  the  articuhitc  rachis 
(continuous  in  H.  itilgarc),  the  middle  one  sessile  or  subsessile,  the  lateral  ones  pediceled; 
rachilla  disarticulating  above  the  glumes  and,  in  tlie  central  spikelet.  prolonged  behind  the 
palea  as  a  bristle,  this  sometimes  bearing  a  rudimentary  floret ;  lateral  spikelets  usually 
imperfect,  sometimes  reduced  to  bristles;  glumes  narrow,  often  sulnilate  and  awned,  rigid, 
standing  in  front  of  the  spikelet;  lemmas  rounded  on  the  back,  5-nerved,  usually  ol)scurely 
so,  tapering  into  a  usually  long  awn.  Annual  or  perennial  low  or  moderately  tall  grasses 
with  flat  blades  and  dense  terminal  cylindrical  spikes.  [An  ancient  Latin  name  for  barley.] 
Species  about  20  in  the  temperate  regions  of  both  hemisiiheres.     Type  species,  Hordenm  vulgarc  L. 


Plants  annual. 

Glumes,  or  some  of  them,  ciliate. 
Glumes  not  ciliate. 

Glumes  ot  the  fertile  spikelet  dilated  above  the  middle. 
Glumes  not  dilated. 

Glumes  glabrous  or  nearly  so. 
Glumes  very  scabrous. 
Plants  perennial. 

Awns   2-S   cm.   long. 
Awns  4-5   cm.   long. 
Awns  2—3  cm.  long. 
Awns  not  over   1   cm.   long. 

Spikes  rather  stout,   the  central  florets  rather  prominent   on  each   side  of  the  spike;   culms   50-100  cm 
„  t.a"-     ,      J  ,  ,  .  7.   W.    boreale. 

bpikes  slender,  the  awns  obscuring  the  fertile  central  florets;   culms  mostly  less  than  50  cm.  tall. 

8.   H.   nodosum. 


1.  H.  nuirinum. 

2.  H.  pHsilhnii. 

3.  H.  gnssoncannm. 

4.  H.  del>ressum. 


5.  H.  jitbatum. 

6.  H.   caespitosnm. 


1.  Hordeum  murinum  L. 
Wall  Barley.     Fig.  581. 

Hordeum   murinum   L.    Sp.   PI.    85.      1753. 

Annual;  culius  bushy-branched,  spreading;  sheaths 
and  blades  smooth  ;  spike  5-7  cm.  long,  often  partially 
enclosed  by  the  uppermost  inflated  sheath  ;  glumes  of 
the  central  spikelet  narrowly  spindle-form,  3-nerved, 
long-ciliate  on  both  margins,  the  nerves  scabrous ; 
awn  about  2.5  cm.  long;  glumes  of  the  lateral  spike- 
lets unlike,  the  inner  similar  to  the  central,  the  outer 
setaceous,  not  ciliate;  lemmas  all  broad,  8-10  min.  long, 
the  awns  somewhat  exceeding  those  of  the  glumes. 

Fields,  waste  places,  and  open  ground,  introduced  from 
Europe.  British  Columbia  to  Lower  California,  east  to  Idaho 
and  Xew  Mexico,  rare  in  the  eastern  States.  Apr.-Tuly.  Type 
locality,   European.     Also  called  Wild   Barley  and   Foxtail. 


2.  Hordeum  pusillum  Nutt. 
Little  Barley.    Fig.  582. 

Hordeum  pusillum   Nutt.   Gen.   PI.    1:   87.      1818. 


Annual;  culms  10-35  cm.  tall;  blades  erect,  flat; 
spike  erect,  2.-7  cm.  long,  10-14  mm.  wide;  lateral 
pair  of  spikelets  abortive,  the  first  glume  of  each 
and  both  glumes  of  the  fertile  spikelet  dilated 
above  the  base,  attenuate  into  a  slender  awn  8-15 
mm.  long;  glumes  very  scabrous;  lemma  of  central 
spikelet  awned,  of  lateral  spikelets  awn-pointed. 


Plains    and     open,    especially    alkaline    ground;    southern 
California    (San    Diego,    Baker,    Orcutt:    Santa    Catalina    Isl- 

^r    ',  ^^^.■^''  "^?*'  ^°    *^*'"°-  Apr.-June.    Type  locality:   plains 
01  the  Missouri. 
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3.  Hordeum  gussoneanum  Pari. 
Mediterranean  Barley.    Fig.  583. 


Hordeum  gussoneanum  Pari.  Fl.  Palerm.   1:   246.      1845. 
Hordeum     maritimum    gussoneanum    Richt.     PI.    Eur.     1:     131. 


Annual ;  culms  numerous,  spreading  or  geniculate 
at  base,  15-40  cm.  tall;  sheaths  and  flat  blades,  especi- 
ally the  lower,  more  or  less  pubescent ;  spike  erect, 
oblong,  1.5-3  cm.  long.  6-10  mm.  wide,  rounded  at 
base ;  glumes  setaceous,  glabrous  or  minutely  sca- 
brous, about  12  mm.  long;  lemma  of  lateral  spikelets 
small,  narrowed  into  an  awn  about  3  cm.  long;  lemma 
of  central  spikelet  5  mm.  long,  the  awn  somewhat 
longer  than  the  glumes. 


Fields  and  waste  places,  introduced  from  Europe.  British 
Columbia  to  southern  California,  east  to  Idaho.  May-Aug. 
Type  locality,   European. 


4.  Hordeum  depressum  (Scribn.  &  Smith) 

Rydb. 
Low  Barley.    Fig.  584. 

Hordeum   nodosum   dej^ressum   Scribn.   S:   Smith,  U.  S.   Dept.   Agr. 

Div.  Agrost.   Bull.   4:  24.      1897. 
Hordeum   depressum  Rydb.  Bull.  Torrey   Club  36:   539.      1909. 

Annual ;  culms  erect  or  geniculate  below,  smooth, 
10-30  cm.  tall;  sheaths  cmooth  or  pubescent,  the  lower 
papery;  blades  flat,  pubescent  on  both  surfaces,  2-10 
cm.  long.  2-3  mm.  wide ;  spike  2-4  cm.  long ;  glurnes 
1.5-2  cm.  long,  subulate,  scabrous;  lemma  of  the  lateral 
spikelets  awnless ;  central  spikelets  about  as  in  H. 
nodosum,  but  the  awns  longer. 

Open  ground,  Washington  (Adams  County,  Cotton;  Colum- 
bus, Suksdorf),  Oregon  (l^exington,  Leiberg),  California  (Yolo 
County,  Heller),  Idaho  and  Arizona,  rare.  Apr.-May.  Ty|)e 
locality:   near    Lexington,    IMorrow    County,    Oregon. 


5.  Hordeum  jubatum  L. 

Squirrel  Tail.    Fig.  585. 

Hordeum   jubatum   L.    Sp.    PI.   85.      1753. 

Perennial ;  culms  erect,  or  decumbent  at  base, 
30-60  cm.  tall;  blades  5  mm.  wide,  scabrous;  spike 
nodding.  5-10  cm.  long,  about  2  cm.  wide,  soft ; 
spikelets  lateral,  each  reduced  to  1-3  spreading  awns ; 
glumes  of  perfect  spikelets  awn-like,  2.5-6  cin.  long, 
spreading;  lemma  6-8  mm.  long  with  an  awn  as 
long   as   the  glumes. 


Open  ground,  fields  and  waste  places,  in  the  Arid  Tran- 
sition and  U])per  Sonoran  Zones;  Alaska  to  California,  east 
to  Ontario  and  Kansas,  and  sparingly  further  east.  June- 
Aug.      Type   locality:   Canada. 
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^       6.  Hordeum  caespitosum  Scribn. 
Tufted  Barley.    Fig.  586. 


Iloidciim    cacsfitosum    Scribn.    Proc.    Davenport    Acad.    7: 
245.      1899. 


Differs  from  H.  jubatum  chiefly  in  the  shorter 
awns,  about  2  cm.  long. 

Plains  and  alkali  meadows,  in  the  Arid  Transition  Zone; 
eastern  Washington  and  Oregon  to  South  Dakota.'  June- 
July.     Type  locality:  Edgemont,  South  Dakota. 


7.  Hordeum  boreale  Scribn.  &  Smith. 
Northern  Barley.     Fig.  587. 

Hordeum    boreale    Scribn.    &    Smith,    U.    S.    Dept.    Agr.    Div. 
Agrost.    Bull.   4:   24.      1897. 

Perennial ;  culms  erect,  smooth,  60-100  cm.  tall ; 
sheaths  smooth ;  blades  5-10  cm.  long,  4-6  mm. 
wide ;  spikes  5-8  cm.  long ;  glumes  setaceous,  sca- 
brous 1.5-2  cm.  long;  floret  of  central  spikelet 
sessile,  1  cm.  long,  smooth  below,  the  awn  about  1 
cm.  long;  floret  of  lateral  spikelets  pedicellate,  as 
large  as  the  central  or   smaller. 

Along  the  coast,  Alaska  to  Oregon  (Gearhart,  Chase) 
and  California  (Bucksport,  Tracy;  Fort  Bragg,  Hitchcock). 
July.     Type   locality:   Atka   Island,   Aleutian   Islands. 


8.  Hordeum  nodosum  L. 
Meadow  Barley.     Fig.  588. 

Hordeum  nodosum   L.   Sp.   PI.  ed.   2.    1:    126.      1762. 

Perennial ;  culms  erect  or  sometimes  spreading, 
10-50  cm.  tall ;  spike  slender,  2-8  cm.  long ;  glumes 
all  setaceous,  8-15  mm.  long;  floret  of  lateral  spike- 
lets  much  reduced,  similar  to  H.  pusillitiii  but  with 
setaceous    glumes. 

Open  ground  and  meadows,  in  the  Transition  Zone;  Alaska 
to  California,  east  to  Indiana.  May-July.  Tyi)e  locality, 
European. 


76.    ELYMUS  L.  Sp.  PI.  83.    1753. 

Spikelets  2-6-flowercd,  sessile  in  pairs  (rarely  in  groups  of  3  or  more),  at  each  node 
of  a  continuous  rachis,  the  rachilla  disarticulating  above  the  glumes  and  between  the 
florets ;  glumes  equal,  usually  rigid,  sometimes  indurate  below,  narrow,  sometimes  subulate, 
one-  to  several-nerved,  acute  to  aristate,  somewhat  unsymmetric.  often  placed  in  front  of  the 
spikelets  ;  lemmas  rounded  on  the  back  or  nearly  terete,  obscurely  5-nerved.  acute  or  usu- 
ally awned  from  the  tip.  Erect  usually  rather  tall  grasses  with  flat  or  rarely  convolute 
blades,  and  terminal  spikes,  the  spikelets  usually  crowded,  sometimes  somewhat  distant. 
[Greek,  an  ancient  name  for  a  kind  of  millet.] 
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Species  about  45  in  the  temperate  regions  of  the  northern  hemisphere.     Type  species,  Elymus  sibiricus  L. 

Plants  annual.  1-   £•    cafut-medusae. 
Plants  perennial.                                                                                          • 
Creeping  slender  rhizomes  present. 

Glumes   lanceolate.  o     c  ;r 

Glumes  about   2  cm.   long,   lemmas  distinctly   nerved.  2.   h.   mollis. 

Glumes   1-1.5  cm.  long;   lemmas   faintly   nerved,  or  distinctly  so  only  at  apex. 

3.   E.   z'ancoiirci-eiisii 

Glumes  subulate  or  very   narrow. 
Lemmas  glabrous. 
Lemmas  pubescent. 
Pubescence   short. 
Pubescence  woolly. 
Creeping  rhizomes  wanting   (short  and  thick  in   E.   condciisatiis). 
Glumes  subulate. 

Plant  cinerevis-pubescent. 

Plant  glabrous  or  scabrous,  or  rarely  pubescent  but   not  cinereus. 
Glumes  lanceolate  or   narrower,  nerved,   not  subulate. 
Glumes  and  lemmas  acuminate  or  awn-pointed. 
Sheaths  pubescent. 
Sheaths  glabrous. 
Glumes  and  lemmas  awned. 

Lemmas  sparsely   ciliate   above;   glumes   several-nerved;    spikes   interrupted. 

10.  E.   hirsutns. 
Lemmas   glabrous   or  variously   pubescent  but   not  ciliate  above. 
Glumes  not  indurate  at   base. 

Spike    slender    and    dense,    about    5    mm.    thick;    blades    narrow,    mostly    2-4    mm.    wide; 

glumes  narrow,  faintly   nerved.  11.  E.   macounii. 

Spike  stouter,  about  8-10  mm.  thick,   if  slender  then  not  dense;  blades  usually   5-10  mm. 
wide;   glumes   broader,   distinctly    nerved.  12.   E.   glaiicits. 

Glumes  indurate  and  usually  divergent  at  base. 

Awn   short   and   straight;   glumes   bowed    out,   the   induration   at   base   prominent,    usually 

yellow;   spikes  erect.  13.    E.    virginicus   submuUcus. 

Awn  long  and  spreading;  glumes  divergent  but   not   much  bowed  out   at  base,  the  indura- 
tion less  conspicuous;  spike  nodding.  14.   £.   canadensis. 


4.  E.    triticoides. 

5.  £.   arenicola. 

6.  E.  flavescens. 


7.  E.   cinereus. 

8.  E.    condcnsatus. 


12a.  E.  glaucns  jepsoni. 
9.   £.   I'iresccns. 


1.  Elymus  caput-medusae  L. 

Aledusa  Head. 


Fig.  589. 


Elymus  caf^ut-incdiisae  L.   Sp.   PI.  84.     1753. 

Annual ;  culms  branched  at  base,  erect  or  de- 
cumbent at  base,  slender,  20-60  cm.  tall ;  blades 
narrow  and  short ;  spike  2-5  cm.  long,  long-awned ; 
glumes  awl-shaped,  smooth,  indurate  below,  nar- 
rowed into  a  slender  awn  1-2.5  cm.  long ;  lemmas 
lanceolate,  3-nerved,  6  mm.  long,  flat,  very  scabrous, 
gradually  narrowed  into  a  flat  awn,  5-10  cm.  long. 

Open  ground,  Washington  to  California,  infrequent;  intro- 
dticed    Irom    Europe.     June-July.     Type   locality,    European. 


2.  Elymus  mollis  Trin. 


Sea  Lyme-grass.     Fig. 


590. 


1821. 

1830. 


Illrnius   mollis  Trin.   in    Spreng.    Neu.    Entd.    2:   72. 
El'vmus   dives   Presl,    Rel.    Haenk.    1:   265.      1830. 
El'viniis   arcnarius   villostis   E.    Mey.    PI.    Labrad.   20. 
El'vmus    ampliculmis    Provancher,    Fl.    Canad.    2:   706.      1862. 
Elymus  capitatus  Scribn.   U.  S.  Dept.  Agr.  Div.  Agrost.   Bull.   11: 

"  55.  pi.   14.      1898.  ^   „ 

Elymus  rillosissimus  Scribn.  V.  S.  Dept.   Agr.    Div.  Agrost.   Bull. 

■  17:   326.  /.  622.      1899. 
Elymus  arenarius   mollis   Koidzumi,    Journ.    Coll.    Sci.   Tokyo    27: 

"24.      1910. 
Elymus   arcnarius   compositus   St.    John,    Rhodora    17:    102.      1915. 

Culms  stout,  smooth,  or  pubescent  above,  glaucous, 
60-120  cm.  tall  from  creeping  rhizomes;  sheaths  and 
blades  smooth  or  the  latter  scabrous  above;  spike  erect, 
dense,  7-25  cm.  long;  glumes  lanceolate,  flat,  many- 
nerved,  scabrous  or  pubescent,  12-25  cm.  long,  acumi- 
nate, awnless,  about  as  long  as  the  spikelet ;  lemmas 
about  as  long  as  glumes,  scabrous  or  felty-pubescent, 
acuminate  or   mucronate. 

Sand  dunes  along  the  coast,   Alaska   to   Santa  Cruz,   California;    also   Labrador   to   Maine,   and    along  the 
Great  Lakes.     June-Aug.     Type  locality :    Kamchatka. 
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3.  Elymus  vancouverensis  \'asey. 
Vancouver  Rye-grass.     Fig.  591. 

Elvmiis    tancotnerensis    Vasey,    Bull.    Torrey    Club    15:    48. 
"1888. 

Perennial,  with  abundant  creeping  rhizomes; 
culms  erect.  80-150  cm.  tall,  smooth,  or  puberulent 
below  the  spike ;  sheaths  smooth  ;  blades  flat,  gradu- 
ally narrowed  to  a  slender  involute  point,  scabrous 
above,  glabrous  beneath,  5-8  mm.  wide;  spike  erect, 
10-20  cm.  long;  glumes  narrowly  lanceolate,  firm, 
gradually  acuminate,  1-1.5  cm.  long,  sparsely  long- 
villous,  especially  toward  apex;  lemmas  firm  1-1.5 
cm.  long,  narrowed  to  a  short  awn. 

Along  the  seacoast,  Vancouver  Island  to  Eureka,  Cali- 
fornia.    July-Aug.     Type    locality:  Vancouver    Island. 


4.  Elymus  triticoides  Buckl. 
Alkali  Rye-grass.     Fig.  592. 

Elvmiis     triticoides     Buckl.     Proc.     Acad.     Phila.     1862:     99. 

'  1863. 
Elymus    condcnsatus     triticoides    Thurb.     in     S.     Wats.     Bot. 

Calif.   2:   326.     1880. 
Elymus   orcuttianus   Vasey,    Bot.    Gaz.    10:   258.      1885. 
Agropyron    arenicola   Davy   in    Tepson,    Fl.    West.    Mid.    Calif. 

76.      1901. 

Culms  usually  glaucous.  60-120  cm.  tall,  usually 
in  large  masses,  from  extensively  creeping,  scaly 
rhizomes;  sheaths  smooth  or  scabrous;  blades  nar- 
row, mostly  2-6  mm.  wide,  flat  or  soon  involute ; 
spike  erect,  slender,  sometimes  branched;  glumes 
subulate,  10-14  mm.  long,  lemmas  6-10  mm.  long, 
glabrous,   brownish   or   tawny,   short-pointed. 

Moist  bottom  land  and  alkaline  soil,  in  the  Upper  Sonoran 
Zone;  Washington  to  California,  east  to  Colorado  and  Ari- 
zona.    June-July.     Type    locality:   Rocky    Mountains. 

Elymus  triticoides  pubescens  Hitchc.  in  Jepson,  Fl.  Calif. 
1:  186.  1912.  Sheaths  and  involute  blades  hirsute-pubescent. 
Only  known  from  the  type  collection,  Griffin,  California 
(Elmer). 


5.  Elymus  arenicola  Scribn.  &  Smith. 


Sand  Rye-grass. 


Fig. 


593. 


Elymus    arenicola    Scribn.    &•    Smith,    U.    S.    Dept.    Agr.    Div. 
Agrost.    Circ.    9:   7.     1899. 

Perennial,  with  creeping  rhizomes;  culms  erect. 
smooth,  60-120  cm.  tall;  sheaths  smooth;  blades 
firm,  scabrous  above,  glabrous  beneath,  2-4  mm. 
wide;  spike  slender,  nodding,  10-25  cm.  long,  the 
spikelets  often  solitary,  the  lower  rather  distant; 
spikelets  about  2  cm.  long,  several-flowered;  glumes 
about  1  cm.  long,  glabrous;  lemmas  short  pubescent 
at  least  toward  base,  about  1  cm.  long. 

Sandy  river  bottoms  and  alkali  meadows  in  the  Upper 
Sonoran  Zone;  eastern  Washington  and  Oregon  to  Idaho. 
May-July.     Type   locality:   Suferts,    Oregon. 
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6.  Elymus  flavescens  Scribn.  &  Smith. 
Yellow  Rye-grass.     Fig".  594. 


Elvmiis  flavescens    Scribn.    &    Smith,    U.    S.    Dept.    Agr.    Div. 
"Agrost.    Bull.    8:    8.    /".   1.      1897. 


Perennial  with  creeping  rhizomes ;  culms  erect, 
smooth,  50-100  cm.  tall ;  sheaths  smooth ;  blades 
firm,  glabrous  beneath,  scabrous  above,  2-5  mm. 
wide;  spike  10-25  cm.  long,  sometimes  branching; 
spikelets  2-3  cm.  long,  approximate  or  somewhat 
distant ;  glumes  very  narrow  or  subulate,  1-1.5  cm. 
long;  lemmas  densely  silky  villous,  the  hairs  long, 
yellowish  or  brownish. 


Sand  dunes,  in  the  Upper  Sonoran  Zone;  eastern  Wash- 
ington, Oregon,  and  east  to  Idaho.  June-July.  Tj'pe  lo- 
cality:  Columbus,  Washington. 


7.  Elymus  cinereus  Scribn.  &  Merr. 
Gray  Rye-grass.     Fig.  595. 


Elvmus  cinereus  Scribn.   &   Merr.   Bull.   Torrey   Club  29;  467. 
"1902. 


Culms  erect,  stout,  puberulent,  1-3  meters  tall ; 
sheaths  and  blades  cinereus-pubescent,  the  latter 
with  an  indurate  point;  spike  erect,  15-20  cm.  long, 
dense,  interrupted  below;  spikelets  1.5-2  cm.  long; 
glumes  subulate,  about  12  mm.  long,  scabrous-pubes- 
cent ;  lemmas  scabrous-pubescent,  especially  the  apex, 
faintly  nerved,  obtuse,  mucronate  or  with  a  short 
awn-point. 

Meadows  and  hills,  in  the  Arid  Transition  Zone;  southern 
California  (San  Bernardino,  Parish;  Lone  Pine,  Jepson; 
Lancaster,  Elmer;  without  locality,  Davy)  and  Nevada. 
June-July.     Type    locality;   Pahrump    Valley,    Nevada. 


8.  Elymus  condensatus  Presl. 
Giant  Rye-grass.     Fig.  596. 

Elymits   condensatus   Presl,    Rel.    Haenk.    1;   265.      1830. 

Culms  in  large  tufts,  stout,  1-3  meters  tall,  producing 
stout  knotty  rhizomes;  sheaths  smooth;  blades  flat,  as 
much  as  2  cm.  wide;  spike  erect,  usually  dense,  as 
much  as  30  cm.  long,  sometimes  branched ;  glumes 
narrowly  lanceolate  or  subulate,  awn-pointed,  usuall}' 
only  1-nerved,  or  nerveless,  about  as  long  as  the  first 
lemma ;    lemma   awnless   or   mucronate. 


Dry  plains  and  hillsides  and  along  gullies  and  ditches,  in  the 
Arid  Transition  and  Upper  Sonoran  Zones;  British  Columbia 
to  southern  California,  east  to  Nebraska.  June-Aug.  Type  lo- 
cality;  Monterey,   California. 

Elymus  condensatus  pubens  Piper,  Erythea  7;  101.  1899. 
Sheaths  and  blades  pubescent.  Yakima  City,  Washington,  the 
type  locality,  and  Santa   Barbara   (Hitchcock). 
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9.  Elymus  virescens  Piper. 
Pacific  Rye-grass.     Fig.  597. 

Elyiniis    7'ircsce)is    Piper,    Erythea    7:    101.      1899. 

Elymus  hozvcllii  Scribn.   &  Merr.  Contr.  U.  S.  Nat.  Herb.   13: 

88.     1910. 
Elymus  stiigatus    St.    John,   Rhodora    17:    102.      1915. 

Culms  tufted  smooth,  30-120  cm.  tall ;  sheaths 
smooth ;  blades  flat,  smooth  or  scabrous,  5-20  cm. 
long,  5-10  mm.  wide;  spike  5-15  cm.  long,  rather 
dense ;  spikelets  few-flowered ;  glumes  firm,  lanceo- 
late, acute  or  acuminate,  strongly  nerved,  the  nerves 
often  scabrous,  10-15  mm.  long;  lemmas  firm, 
rounded  on  the  bark,  scarcely  nerved,  awnless  or 
short-awned. 


Damp  soil,  in  woods  or  open  ground,  in  the  Humid  Tran- 
sition Zone;  southern  Alaska  to  Mendocino  County,  Cali- 
fornia.    May-Aug.     Type  locality:    Olympic    Mountains. 


J 


10.  Elymus  hirsiatus  Presl. 
Northern  Rye-grass.    Fig.  598. 


i£./^''?^:'^^\"-' 


Elynliis    hirsutus    Presl,    Rel.    Haenk.    1:   264.      1830. 

Elymus   ciliatus    Scribn.    U.    S.    Dept.    Agr.    Div.    Agrost.    Bull. 

U:    57.    pL   16.      1898,    not   Muhl.      1817. 
Elx'iius   borcalis    Scribn.    U.    S.    Dept.    Agr.    Div.    Agrost.    Circ. 
"27:   9.      1900. 

Culms  tufted  erect,  or  geniculate  at  base,  smooth, 
1-1.5  meters  tall;  sheaths  smooth;  blades  flat,  thin, 
lax,  rather  sparsely  pilose  above,  scabrous  beneath, 
15-20  cm.  long,  5-12  mm.  wide;  spike  loosely  flowered, 
nodding,  10-15  cm.  long;  glumes  lanceolate,  strongly 
nerved,  scabrous,  extending  into  a  short  awn  or  into 
an  awn  as  long  as  the  body ;  lemmas  rather  thin, 
nerved,  ciliate-margined,  awned,  the  awn  as  much  as 
2   cm.  long. 

Moist  woods  in  the  Hudsonian  Zone;  southern  Alaska  to 
Oregon  (Gearhart,  Chase).  June-Aug.  Type  locality:  Nootka 
Sound. 


11.  Elymus  macoianii  \'asey. 
Alacoun's  Rye-grass.     Fig.  599. 

Elymus   macouuii  Vasey,   Bull.   Torrey  Club   13:    119.      1886. 

Culms  tufted,  erect,  slender,  smooth,  50-100  cm.  tall; 
sheaths  smooth  ;  blades  usually  scabrous  on  both  surfaces, 
erect  and  rather  firm,  10-20  cm.  long,  2-5  tum.  wide ;  spike 
slender,  erect  or  somewhat  nodding,  4-10  cm.  long,  about 
5  mm.  thick ;  glumes  narrowly  lanceolate,  scabrous,  about 
1  cm.  long,  extending  into  a  short  awn ;  lemmas  smooth 
and  rounded  below,  scabrous  toward  the  apex,  extending 
into  a  slender  straight  awn   1-1.5  cm.   long. 

Meadows  and  open  ground,  in  the  Arid  Transition  and  Upper 
Sonoran  Zones;  eastern  Washington,  Oregon,  and  California 
(Klamath,  Copcland;  Donner  Creek,  Hitchcock),  north  to  Alberta, 
east  to  Minnesota  and  New  Mexico.  June-Aug.  Type  locality: 
Great   Plains  of  British  America. 
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12,  Elymus  glaucus  Buckl. 
Western  Rye-grass.     Fig.  600. 

Elvnuis   glaucus    Buckl.    Proc.    Acad.    Phila.    1862:   99.     1863. 
Hlymus   iiitidus  Vasey,    Bull.    Torrey    Club    13:    120.      1886. 
Elymus   ainericanus   Vasey    and    Scribn. ;    Macoun,    Cat.    Can.    PI. 

"4:   245.      1888. 
ElvDius  glaucus   tenuis  Vasey;    Contr.   U.    S.   Nat.    Herb.    1:   280. 

'1893. 
Elvuius    glaucus   breiiaristatus    Davy    in    Tepson,    Fl.    West.    Mid. 

"Calif.    79.      1901. 
Elvnius  glaucus  tnaximus  Davy   in   Tepson,   Fl.   West.   Mid.   Calif. 

"79.      1901. 
Elymus    angustifoUus    Davy    in     Tepson,     Fl.     West.     Mid.     Calif. 

"80.      1901. 
Elymus  angustifoUus  caespitosus  Davy  in   Tepson,   Fl.   West.   Mid. 

"  Calif.   81.      1901. 

Culms  erect,  60-120  cm.  tall,  without  rhizomes : 
sheaths  smooth  or  scabrous ;  blades  flat,  as  much  as  1 
cm.  wide,  scabrous  on  both  surfaces,  sometimes  narrow 
and  more  or  less  involute ;  spike  erect,  usually  dense, 
long-exserted,  5-15  cm.  long,  rarely  longer;  glumes 
about  as  long  as  the  spikelet,  lanceolate,  8-15  mm.  long, 
acuminate  or  awn-pointed,  with  2-4  scabrous  nerves; 
lemmas  awned,  the  awn  1-2  times  as  long  as  the  body. 

Open     woods,     copses,    and     dry     hillsides    in    the     Transition 

Zone;    Alaska    to    the    mountains    of   southern    California,    east    to 

Michigan.     June-Aug.     Type    locality:   Columbia    River. 

Elymus  glaucus  jepsoni  Davy,  in  Jepson,  Fl.  West.   Mid.   Calif.   79.     1901.     E.   hispidulus  Davy,   loc.   cit.; 

E.  pubescens  Davy,  op.  cit.  78.     £.  divergcns  Davy,  op.  cit.   80.     E.  velutinus  Scribn.   &  Merr.   Bull.   Torrey 

Club  29:   466.      1902.     E.  parishii  Davy  &  Merr.  Univ.  Calif.   Publ.  Bot.   1:   58.      1902.     Distinguished  by  the 

more   or  less   pubescent  sheaths  and  blades.     Lemmas  sometimes  only   awn-pointed.      California. 

Elymus  glaucus  aristatus   (Merr.)    Hitchc.     E.   aristatus   Merr.    Rhodora   4:    147.      1902.     Glumes    narrow, 
almost  subulate;   spike   densely   flowered.     Mountains   of  Oregon   and   Washington. 

13.  Elymus  virginicus  submiaticus  Hook. 

601. 


Awnless  Rye-grass.     Fig. 


255. 


Elymus  lirginicus  submuticus  Hook.   Fl.  Bor.  Am.  2: 
"1840. 

Elymus  curzatus  Piper,   Bull.  Torrey  Club  30:  233.      1903. 

Culms  erect  or  geniculate  at  base,  about  1 
meter  tall,  glabrous ;  sheaths  glabrous ;  blades 
flat,  scabrous  on  both  sides,  15-20  cm.  long,  5-10 
mm.  wide ;  spike  erect,  often  Included  at  base 
in  the  upper  sheath,  10-12  cm.  long ;  glumes 
rigid,  lanceolate,  thick,  indurate  and  bowed  out 
at  base,  3-5-nerved,  scabrous,  acuminate,  13-17 
mm.  long,  often  curved  or  twisted ;  spikelets 
mostly  3-flowered ;  lemmas  sparsely  hispid  above 
the  middle,  8-10  mm.  long,  awn-pointed,  the  awn 
1-2  mm.  long. 

Box  Caiion.  Pend  Oreille  River,  Washington,  east  to 
Ontario  and  Kansas.  August.  Type  locality:  Cumberland 
House   Fort,    Saskatchewan  River. 


14.  Elymus  canadensis  L. 
Canada  Rye-grass.     Fig.  602. 

Elymus  canadensis  L.   Sp.    PI.   83.      1753. 
Siianion    brodiei   Piper,    Erythea    7:   100.      1899. 

Culms  tufted,  erect,  smooth,  rather  stout,  1-1.5 
meters  tall,  sometimes  lower;  sheaths  smooth  or 
scabrous ;  blades  flat,  firm,  scabrous  above,  smooth 
or  scabrous  below,  15-30  cm.  long,  5-15  mm.  wide; 
spike  thick,  nodding,  usually  interrupted  below,  10- 
20  cm.  long,  bristly  with  the  numerous  divergent 
awns ;  glumes  narrow,  somewhat  indurate  but  not 
definitely  bowed  out  at  base,  about  3-nerved,  sca- 
l)rous,  narrowed  into  an  awn ;  lemmas,  scabrous- 
pubescent,  about  1  cm.  long,  narrowed  into  an  awn 
2-3   cm.   long,   divergent   when  dry. 

Moist  places,  copses,  edges  of  woods,  and  rocky  shaded 
banks  in  the  Arid  Transition  and  Upper  Sonoran  Zones; 
eastern  Washington  to  northern  California  (Sonoma  County, 
Samuels),  east  to  Nova  Scotia  and  Florida.  June-Aug.  Type 
locality:   Canada. 
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77.    SITANION  Raf.  Journ.  de  Phys.  89:  103.    1819. 

Spikelets  2  to  few-flowered,  sessile,  usually  2  at  each  node  of  a  disarticulating  rachis, 
the  rachis  breaking  at  base  of  each  joint  and  remaining  attached  to  spikelets  above;  glumes 
narrow  or  setaceous,  1-3-nerved,  the  nerves  prominent,  extending  into  1  to  several  awns,  these 
(when  more  than  one)  irregular  in  size,  sometimes  mere  lateral  appendages  of  the  long 
central  awn,  sometimes  equal,  the  glume  being  bifid;  lemmas  firm,  convex  on  the  back, 
nearly  terete,  the  apex  slightly  2-toothed.  5-nerved,  the  nerves  obscure,  the  central  nerve 
extending  into  a  long  slender  finally  spreading  awn,  sometimes  one  or  more  of  the  lateral 
nerves  also  extending  into  short  awns ;  palea  firm,  nearly  as  long  as  the  body  of  the  lemma, 
the  2  keels  serrulate.  Low  or  rather  tall  erect  cespitose  perennials  with  bristly  spikes. 
[Greek,  a  kind  of  food.] 

Species  about  6  in  the  dry  regions  of  the  western   United   States.     Type  species,   Sitaiiion  elymoides  Raf. 

Glumes,  or  some  of  them,  3-nerved,  lanceolate,  entire  or  sometimes  bifid. 

Plant  glabrous.  1.   .S".  hanseui. 

Plant  pubescent.  2.   6".  anomalum. 

Glumes  subulate  or  very  narrow,  2-nerved,  entire  or  cleft  into  2-several  lobes. 

Glumes  cleft  into  3-several   lobes.  3.   5^.  jubatum. 

Glumes  entire  or  2-eleft.  4.   5'.  hystrix. 


1.  Sitanion  hanseni  (Scribn. )  J.  G.  Smith.    Hansen's  Squirrel-tail.    Fig.  603. 


Elxmiis    hanseni   Scribn.    U.    S.    Dept.    Agr.    Div.    Agrost.    Bull. 
"11:   56.  /.  12.     1898. 

Sitanion  planifolium  J.  G.  Smith,  U.  S.  Dept.  Agr.  Div.  Agrost. 
Bull.    18:    19.      1899. 

Sitanion   hanseni   T.   G.    Smith,    U.    S.    Dept.    Agr.    Div.    Agrost. 
Bull.   18:   20.     "1899. 

Sitanion   leckenbyi  Piper,   Erythea  7:    100.      1899. 

Sitanion   rubescens   Piper,   Bull.   Torrey   Club   30:   234.      1903. 

Elvinns    leckenbyi    Piper,    Contr.    U.    S.    Nat.    Herb.     11:    151. 
"1906. 

Culms  smooth  and  usually  glaucous,  50-100  cm. 
tall ;  sheaths  glabrous ;  blades  flat,  scabrous,  2-8  mm., 
wide ;  spike  somewhat  nodding,  10-20  cm.  long ; 
glumes  narrowly  lanceolate,  sometimes  bifid,  2-3- 
nerved,  long-awnod ;  lemmas  smooth  except  toward 
the  scabrous  tip,  about  8  mm.  long,  the  awn  about  4 
cm.   long,   becoming  somewhat   divergent. 

Open  woods  and  rocky  slopes  in  the  Arid  Transition  and 
Upper  Sonoran  Zones;  eastern  Washington  to  middle  Cali- 
fornia, east  to  Utah.  Tune-Aug.  Type  locality:  Amador 
County,   California. 


2.  Sitanion  anomalum  J.  G.  Smith. 
Slender  Squirrel-tail.     Fig.  604. 


Sitanion   anomalum   J.    G.    Smith,   U.   S.   Dept.   Agr.   Div.   Agrost. 
Bull.  18:   20.  pi.  i.      1899. 


Differs  from  5.  hanseni  in  having  more  or  less  pu- 
bescence on  the  culms,  sheaths,  and  blades,  and  in  hav- 
ing usually  narrower  blades^  especially  c;  the  numer- 
ous innovations ;  awns  commonly  erect  or  narrowly 
ascending. 


Dry  woods  and  rocky  slopes,  in  the  Arid  Transition  Zone; 
Washington  ( Wawawai,  Piper)  to  San  Luis  Obispo  County, 
California.     June-July.     Type  locality:    Allen,   California. 
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3.  Sitanion  jubatum  J.  G.  Smith. 
Big-  Squirrel-tail.     Fig.  605. 

Polyanthrix    hystrix   Nees,   Ann.    Nat.    Hist.    1:    2S4.      1838, 

not  Sitanion   hystrix  J.   G.    Smith. 
Sitanion    jubatum'  J.     G.     Smith,    U.    S.     Dept.     Agr.     Div. 

Agi-ost.    Bull.    18:   10.      1899. 
Sitanion    villosum    J.    G.     Smith,    U.     S.     Dept.    Agr.     Div. 

Agrost.    Bull.    18:    U.   pi.  1-      1899. 
Sitanion    multisetiim   J.    G.    Smith,    U.    S.    Dept.    Agr.    Div. 

Agrost.    Bull.    18:    11.      1899. 
Sitanion    polyanthrix    T.    G.    Smith,    U.    S.    Dept.    Agr.    Div. 

Agrost.   Bull.   18:   12.      1899. 
Sita)iion  brcz'iaristatnni  J.  G.   Smith,  U.   S.   Dept.   Agr.   Div. 

Agrost.   Bull.    18:    12.      1899. 
Sitanion    strictum   Elmer,    Bot.    Gaz.   36:    59.      1903. 

Culms  erect,  30-60  cm.  tall,  rareh*  taller ;  sheaths 
smooth,  scabrous  or  villous-pubescent ;  blades  flat, 
often  becoming  involute,  smooth  or  usually  more  or 
less  pubescent,  at  least  on  upper  surface,  usually  not 
over  3  mm.  wide ;  spike  erect,  dense,  2i-7  cm.  long, 
thick  and  bushy  from  the  numerous  long  awns ; 
glumes  split  into  2  or  usually  3  or  more  lobes  or 
divisions,  each  extending  into  a  long  awn-;  lemmas 
mostly  8-10  mm.  long,  smooth,  or  scabrous  toward 
apex,  the  awns  and  those  of  the  glumes  3-10  cm. 
long,  rarely  shorter. 

Rocky  or  brushy  hillsides  and  open  dry  woods  and  plains,  in  the  Arid  Transition  and  Upper  Sonoran 
Zones;  eastern  Washington  to  southern  California,  east  to  Idaho.  May-July.  Type  locality:  Waitsburg, 
Washington. 


4.  Sitanion  hystrix  (Nutt.)  J.  G.  Smith. 
Bottle-brush  Squirrel-tail.     Fig.  606. 

Aegilops   hystrix   Nutt.    Gen.    PI.    1:   86.      1818. 
Sitanion  elymoidcs  Raf.   Journ.   de   Phys.   89:    103.      1819. 
t.l\mus   elymoides    Swezey,    Nebr.    Fl.    PI.    15.      1891. 
Sitanion  minus  J.    G.    Smith,    U.    S.    Dept.   Agr.    Div.    Agrost. 

Bull.    18:    12.      1899. 
Sitanion  rigidum  J.   G.   Smith,   U    S.   Dept.  Agr.   Div.   Agrost. 

Bull.    18:    13.      1899. 
Sitanion    californicum    J.    G.    Smith,    U.    S.    Dept.    Agr.    Div. 

Agrost.    Bull.    18:   13.      1899. 
Sitanion  glabrnm  J.  G.   Smith,   U.  S.   Dept.  Agr.   Div.  Agrost. 

Bull.    18:    14.      1899. 
Sitanion  cinercum  J.   G.  Smith,  U.  S.  Dept.  Agr.  Div.  Agrost. 

Bull.   18:   14.      1899. 
Sitanion  hystrix  J.   G.   Smith,   U.    S.   Dept.   Agr.   Div.   Agrost. 

Bull.    18:   15.   pi.   2.      1899. 
Sitanion    montannm    J.     G.    Smith,     U.     S.    Dept.    Agr.    Div. 

Agrost.    Bull.    18:    16.      1899. 
Sitanion  strigosnm  T.  G.  Smith,  U.  S.  Dept.  Agr.  Div.  Agrost. 

Bull.   18:    17.      1899. 
Sitanion   velutinum  Piper,   Bull.   Torrey   Club   30:   233.      1903. 
Sitanion  rigidum  californicum  Smilev,  Univ.   Cal.   Publ.  9:  99. 

1921. 

Culms  tufted  erect  and  rather  stiff,  10-50  cm. 
tall;  sheaths  glabrous,  puberulent  or  softly  pubes- 
cent ;  blades  flat  or  involute,  glabrous  or  puberulent 
below,  usually  puberulent  above,  sometimes  softly 
pubescent  alf  over,  rather  stiffly  ascending  or  somewhat  spreading.  5-20  cm.  l_ong.  or  the 
uppermost  shorter,  1-3  mm.  wide,  rarely  as  much  as  5  mm.  wide ;  spike  erect,  2-7  cm.,  rarely 
10  cm,  long;  glumes  very  narrow,  almost  subulate,  1-2-nerved,  extending  into  a  slender 
scabrous  awn,  sometimes  bifid  at  the  middle,  or  bearing  a  bristle,  or  awn  along  one  margin ; 
lemmas  convex,  smooth  or  scabrous,  sometimes  glaucous,  extending  into  a  slender  awn,  the 
awns  of  glumes  and  lemmas,  2-7  cm.  long;  rachis  readily  breaking  up  at  maturity.  \"ariable 
in  aspect,  as  to  length  of  blades  and  awns,  and  as  to  amount  of  puliescence.  At  high  altitudes 
the  plants  are  dwarf. 

Dry  hills,  plains,  open  woods,  and  rocky  slopes  from  the  Arid  Transition  to  the  Alpine  Zone;  eastern 
Washington  to  southern  California,  east  to' western  Kansas.  July-Aug.  Tyi)e  locality:  arid  plains  of  the 
Missouri. 


78.  HYSTRIX  Moench,  Meth.  PI.  294.  1794. 
[Gymnostichum  Schreb.  Beschr.  Gras.  3:  127.  pi.  47.  1810.] 
Spikelets  2-4-flowered,  sessile,  1-3  at  each  node  of  a  continuous  flattened  rachis.  hori- 
zontally divergent  at  maturity;  glumes  reduced  to  short  or  minute  awns,  the  first  usually 
obsolete,  both  often  wanting  in  the  upper  spikelets;  lem.mas  convex,  rigid,  tapering  into 
long  awns,  5-nerved,  the  nerves  obscure  except  toward  the  tip ;  palea  about  as  long  as  the  body 
of  the  lemma.  Erect  perennials  with  flat  blades  and  bristly  loosely  flowered  spikes.  [Greek, 
porcupine.] 

.Species  4   in   temperate   regions.     Type   species,   Elymiis  hystrix   L. 
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1.  Hystrix  californica   (Boland.)   Kiintze. 


California  Bottle-brush. 


Fig.  607. 


Cymnostichitm  californiciim   Boland.;  Tluirb.   in   S.   Wats.  Bot. 
"  Calif.   2:   327.      1880. 

Hystrix-   caiifoniica   Kiintze,    Rev.   Gen.    PI.    778.      1891. 
Asprella   californica   Beal,   Grasses   N.    Am.    2:   657.      1896. 

Culms  stout,  1-2  meters  tall ;  sheaths  hispid  or 
the  upper  smooth ;  blades  flat,  as  much  as  2  cm. 
wide,  scabrous ;  spike  stout,  dense  and  somewhat 
nodding  above,  more  or  less  interrupted  below,  12- 
25  cm.  long ;  spikelets  mostly  in  pairs,  1-3-flowered, 
on  short  callus-like  pedicels;  glumes  wanting;  lem- 
mas 12-15  mm.  long.  5-nerved  above,  the  nerves, 
especially  the  marginal  ciliate-hispid  with  short  stiff 
hairs  ;  awn   stout,  straight,  rough,  about  2  cm.  long. 

Woods  and  shaded  banks,  near  the  coast,  Marin  County 
to  Santa  Cruz  County,  California.  Tune-Aug.  Type  lo- 
cality :   San   Francisco. 


Family  11.    CYPERACEAE.* 

Sedge  Family. 
Grass-like  or  rtish-like  herbs.  Stems  (culms)  slender,  solid  (rarely  hollow), 
triangular,  quadrangular,  terete  or  flattened.  Roots  fibrous  (many  species  peren- 
nial by  long  rootstocks ).  Leaves  narrow,  with  closed  sheaths.  Flowers  perfect  or 
imperfect,  arranged  in  spikelets.  1  (rarely  2)  in  the  axil  of  each  scale  (glume, 
bract),  the  spikelets  solitary  or  clustered,  one-  to  many-flowered.  Scales  2-ranked 
or  spirally  imbricated,  persistent  or  deciduous.  Perianth  hypogynous,  composed 
of  bristles,  or  interior  scales,  rarely  calyx-like,  or  entirely  wanting.  Stamens  1-3. 
rarely  more.  Filaments  slender  or  filiform.  Anthers  2-celled.  Ovary  1 -celled. 
Ovule  1.  anatropous,  erect.  Style  2-3-cleft  or  rarely  simple  or  minutely  2-toothed. 
Fruit  a  lenticular,  plano-convex,  or  trigonous  achene.  Endosperm  mealv.  Embryo 
minute. 

About  63  genera  and  3000  species,   of  very  wide  geographic  distribution. 

Fertile  flowers  perfect. 

Basal   empty  scales   of  the  spikelets   none,   or   not   more  than   2   (except  in  E 
Scales  of  the  spikelets  2-ranked;  bristles  none. 
Scales  of  the  spikelets  spirally  imbricated. 

Base  of  the  style  persistent  as  a  tubercle  on  the   achene. 
Spikelet   1;  culms   leafless;   bristles   usually   present. 
Spikelets  mostly  several   or  numerous;   culms  leaf-bearing;  bristles 

Base  of  the  style  not  persistent  as  a  tubercle. 
Flowers   without  any  inner   scales. 

Base  of  the  style  swollen;   bristles  none. 
Base  of  the  style  not  swollen;  bristles  usually  present. 
Bristles  many,  much  elongated. 
Bristles  few,  short. 
Flowers   with    a    minute   inner   scale. 
Basal  emptv  scales  of  the  spikelets  3  or  more. 
Style   2-cleft. 

Spikelets  breaking  up  into  l-fruited  joints;   scales  2-ranked. 
Rachis  of  the  spikelets  not  jointed;   scales  spirally  imbricated. 
Style   3cleft. 

Bristles  none. 
Bristles   present. 
All  the  flowers  imperfect. 

Pistillate  flower  partly  enwrapped  by  a  scale. 
Pistillate  flower  enclosed  by  a  perigynium. 

1.    CYPERUS  L.  Sp.  PI.  44.    1753. 

Annual  or  perennial  sedges.  Culms  in  our  species  simple,  triangular,  leafy  near  the  base, 
and  with  1  or  more  leaves  at  the  summit  forming  an  involucre  to  the  simple  or  compound, 
umbellate  or  capitate  inflorescence.  Rays  of  the  umbel  sheathed  at  the  base,  usually  very 
unequal,  one  or  more  of  the  heads  or  spikes  commonly  sessile.  Spikelets  flat  or  subterete,  the 
scales  falling  away  from  the  rachis  as  they  mature,  or  persistent  and  the  spikelets  falling 
away  from  the  axis  of  the  head  or  spike  with  the  scales  attached.     Scales  concave,  condupli- 

*  Text  contributed,  except  for  the  genus  Ccirc.v.  Iiy  N.\th.\niel  Lord  Brittox. 


riophoruin). 

1.   Cypenis. 

2. 

Elcocharis. 

none. 
3. 

Stenophyllns 

4. 

Fimbristylis. 

5. 
6. 
7. 

Eriophorum. 

Scirpiis. 

Hemicarpha. 

8. 
9. 

Dulichium. 
Rynchospora 

10. 
11. 

Marisciis. 
Schocniis. 

12. 
13. 

Kohrcsia. 
Carex. 
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1. 

C. 

melanostachyiis 

2. 

C. 

rivularis. 

3. 

c. 

unioloidcs. 

4. 

c. 

laevigatus. 

cate  or  keeled,  2-ranked,  all  flower-bearing  or  the  lower  ones  empty.  Flowers  perfect. 
Perianth  none.  Stamens  1-3.  Style  2-3-cleft,  deciduous  from  the  summit  of  the  achene. 
[Ancient  Greek  name  for  these  sedges.] 

About    600    species,    of    wide    distribution    in    tropical    and    temperate    regions.     Type    species,     Cypcrus 
esculentus  L. 

Style-branches  2;    achene   lenticular. 
Achene    laterally   flattened. 
Spikelets  2-2.5  mm.  wide. 

Spikelets  in  a  single  capitate  cluster. 
Spikelets  in  umbeled  clusters. 
Spikelets  about  5  mm.   wide. 
Achene  dorsally  flattened. 
Style-branches  3;   achene  trigonous. 

Spikelets  flattened,  not  breaking  up  at  the  nodes. 

Rachis  of  the  spikelet  persistent,  the  scales  falling  away  from  it. 
Rachis-wings  very  narrow,  or  none. 
Annuals  with   fibrous  roots. 
Spikelets  capitate. 
Scales  awned. 
Scales   acute. 
Spikelets  spicate. 
Perennials,  with   rootstocks. 

Spikelets  subcapitate;   base  of  the  culm  tulicr-like;   stamens  3. 
Spikelets  digitate;   base  of  the  culm  not  tuber-like;   stamen   1. 
Rachis  distinctly  winged. 

Perennial  by   tuberiferous  rootstocks;  rachis-wings  persistent. 
Scales  straw-color;  achene  obovoid. 
Scales   purjjle-brown;   achene  linear-oblong. 
Annual;   rachis-wings  separating. 
Spikelets  falling  away  from  the  2  lower  empty  scales. 

Spikes  loose,  not  densely  cylindric,   with  two  to  several  achenes. 
Spikelets  distinctly  flattened. 
Spikelets  little  flattened. 
Spikes  densely  cylindric;  spikelets  about  3   mm.   long,   with   only   1   achene.  15. 
Spikelets  subterete,  breaking  up  at  the  nodes  into   1-fruited  joints.  16. 

1.  Cyperus  melanostachys  H.  B.  K. 
Brown  Cyperus.     Fig.  608. 

Cypcrus  melanostachys  H.   B.   K.   Nov.  Gen.    1:   207.      1815. 
Cyperus  diaiidrus  capitatns  Britton,  Bull.  Torrey  Club  13:  205. 


10. 
11. 
12. 


13. 

14. 


C.  inflcxus. 

C.  actiminatus. 

C.  parishii. 

C.  bushii. 

C.  vegetus. 


C.   esculentus. 

C.   rotundus. 

C.    crvthrorrhisos. 


C.  strigosus. 

C.  hanseui. 

C.  regiomontanus. 

C.  fera.v. 


1886. 


Rootstocks  short ;  roots  fibrous.  Culms  glabrous,  slen- 
der, trigonous,  tufted,  1-6  dm.  high.  Leaves  glabrous, 
shorter  than  the  culm  or  equaling  it,  1-3  mm.  wide,  those 
of  the  involucre  about  3,  sometimes  much  elongated ; 
inflorescence  a  capitate  cluster  of  spikelets,  rarely  with  one 
umbel-ray  bearing  a  sinaller  cluster;  spikelets  lanceolate, 
acute  or  acutish,  5-12  mm.  long,  about  2.5  mm.  wide ;  scales 
ovate,  acutish  or  obtuse,  brown  or  green-brown ;  achene 
oblong,  pointed,  its  superficial  cells  quadrate. 

Wet  grounds  of  the  Sonoran  Zones;  California  northward  to  Butte 
County;  Arizona  to  Texas  and  Mexico;  Colombia.  Referred  by 
Watson  to   C.  diaiidr}ts  castaneus  Torr.     Type  locality:   Colombia. 


2.  Cyperus  rivularis  Ktinth. 
Shining  Cyperus.     Fig.  609. 

Cypcrus    ri'iUlaris    Kunth,    Enum.    2:   6.      1837. 

Culms  slender,  tufted,  1-4  dm.  high.  Umbel 
usually  simple;  spikelets  linear  or  linear-oblong, 
acutish,  8-20  mm.  long ;  scales  green  or  dark  brown, 
or  with  brown  margins,  appressed,  firm,  subcoriace- 
ous,  shining,  obtuse ;  stamens  mostly  3 ;  style  2-cleft, 
scarcely  exserted ;  achene  oblong  or  oblong-obvate, 
lenticular,  somewhat  pointed,  dull,  its  superficial  cells 
quadrate. 

Wet  soil.  Transition  or  Canadian  Zone;  Sisson,  California; 
Michigan  to  Kansas,  Ontario,  Maine,  and  North  Carolina. 
Type  locality:   Georgia. 
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3.  Cyperus  unioloides  R.  Br. 

Uniola-like  Cyperus.     Fig.  610. 

Cyperus   unioloides    R.    Br.    Prodr.    1:   216.      1810. 

Perennial  by  slender  rootstocks ;  culms  rather  slender, 
5-8  dm.  tall.  Leaves  mostly  shorter  than  the  culm,  2-4  mm. 
wide,  those  of  the  involucre  3-5,  one  of  them  usually  mucli 
exceeding  the  inflorescence ;  rays  of  the  umbel  2-8,  about 
10  cm.  long  or  less,  sometimes  very  short  and  the  inflores- 
ence  almost  glomerate ;  spikelets  short-spicate,  lanceolate  to 
ovate-lanceolate,  many-flowered,  12-18  mm.  long,  about  5 
mm.  wide,  flat,  acute ;  scales  yellow,  shining,  ovate  or  ovate- 
lanceolate,  acute,  appressed ;  achene  obovate,  short-pointed, 
nearly  black,  its  superficial  cells  subquadrate. 

Cienega,  Upper  Sonoran  Zone,  Los  Angeles  County,  California; 
also  Mexico,  Jamaica,  Cuba,  Hispaniola,  continental  tropical  Amer- 
ica, South  Africa,  tropical  Asia,  and  Australia.  Type  locality:  pre- 
sumably  Australia. 


4.  Cyperus  laevigatus  L. 
Smooth  Cyperus.     Fig.  611. 

Cyperus  laevigatas  L.  Mant.    1:    179.      1771. 

Perennial  by  horizontal  rootstocks ;  culms  glabrous,  erect, 
1-6  dm.  high,  trigonous  above.  Basal  leaves  sheathing,  2-4  mm. 
wide,  sometimes  as  long  as  the  culm,  usually  much  shorter,  some- 
times reduced  to  sheaths,  those  of  the  involucre  1  or  2,  when 
solitary  erect,  usually  much  exceeding  the  spikelets,  spikelets  one 
to  many,  sessile,  appearing  lateral,  6-12  mm.  long,  2-3  mm.  wide, 
compressed,  linear-oblong,  many-flowered ;  scales  ovate,  obtuse, 
brown  or  nearly  white ;  achene  plano-convex,  brown,  elliptic  to 
obovate,  dorsally  flattened,  1.5-2  mm.  long. 

Moist  or  wet  soil,  Sonoran  Zones;  California,  north  to  Santa  Clara  and 
Inyo  Counties;  also  Mexico,  tropical  America  and  Old  World  tropics.  Type 
locality:   Cape  of  Good  Hope. 


5.  Cyperus  inflexus  ]\Iuhl. 
Awned  Cyperus.    Fig.  612. 

Cyperus  iiifle.vus  Muhl.  Gram.   16.      1817. 

Annual;  culms  slender  or  almost  filiform,  tufted, 
about  equaled  by  the  leaves.  Leaves  2  mm.  wide  or  less, 
those  of  the  involucre  2-3,  exceeding  the  umbel ;  umbel 
sessile,  capitate,  or  1-3-rayed ;  spikelets  linear-oblong, 
6-10-flowered,  4-6  mm.  long ;  scales  light  brown,  lanceo- 
late, rather,  firm,  strongly  several-nerved,  tapering  into 
a  long  recurved  awn,  falling  from  the  rachis  at 
maturity;  stamen  1;  style  3-cleft ;  rachis  winged,  the 
wings  persistent ;  achene  3-angled,  brown,  dull,  narrowly 
obovoid  or  oblong,  obtuse,  mucronulate. 

In  wet,  sandy  soil,  Sonoran  and  Transition  Zones;  southern 
California  to  British  Columbia,  east  across  the  continent  to 
Florida  and  New  Brunswick.  Included  by  authors  in  C.  aristatus 
Rottb.     Type  locality:   Pennsylvania. 
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6.  Cyperus  acuminatus  Torr.  &  Hook. 
Short-pointed  Cyperus.     Fig.  613. 

Cxpertis  acinninatus  Torr.    &   Hook.  Ann.   Lye.   N.   Y.    3:   435. 
1836. 

Annual;  culms  very  slender,  tufted,  7-40  cm.  tall. 
Leaves  light  green,  usually  less  than  2  mm.  wide, 
those  of  the  involucre  much  elongated;  umbel  1-4- 
rayed,  simple ;  rays  short ;  spikelets  flat,  ovate-oblong, 
obtuse,  4-8  mm.  long,  many-flowered,  densely  capi- 
tate; scales  oblong;  pale  green,  3-nerved,  coarsely 
cellular,  conduplicate,  with  a  short,  sharp,  more  or 
less  recurved  tip ;  stamen  1 ;  style  3-cleft ;  achene 
sharply  3-angled,  gray,  oblong,  narrowed  at  each  end, 
about  one-half  as  long  as  the  scale. 

In  moist  soil.  Upper  Sonoran  Zone;  Tulare  County,  Cali- 
fornia, to  Washington;  Texas  to  Georgia,  South  Dakota  and 
Illinois.     Type   locality^   St.   Louis,   Missouri. 


7.  Cyperus  parishii  Britton. 
Parish's  Cyperus.     Fig".  614. 

Cyperus  parishii  Britton;   Parish,  Bull.  S.   Calif.  Acad.   Sci.   3:   52.      1904. 

Annual  with  fibrous  roots,  or  perhaps  of  longer  duration; 
culms  tufted,  1-2.5  dm.  high.  Leaives  2-5  mm.  wide,  mostly 
shorter  than  the  culm,  those  of  the  involucre  5  or  fewer,  the 
longer  ones  exceeding  the  inflorescence;  umbel  simple  or  some- 
what compound,  usually  several-rayed,  the  rays  0.5-5  cm.  long; 
spikelets  several  or  many,  rather  densely  short-spicate,  linear, 
acute,  12-20  mm.  long,  about  2  mm.  wide;  rachis  wingless;  scales 
oblong-lanceolate,  purple-green,  obtuse,  about  2  mm.  long,  several- 
nerved  ;  achene  trigonous,  oblong  or  obovoid-oblong,  nearly  black, 
mucronulate. 

Wet  meadows,  Sonoran  Zones;  San  Bernardino  County,  California,  to 
Arizona  and  New  Mexico.  Related  to  C.  sphacelatus  Rottb.  of  tropical 
America.    Type  locality:  vicinity   of  San   Bernardino,  California. 


8.  Cyperus  biishii  Britton. 
Bush's  Cyperus.     Fig.  615. 

Cyperus  bushii  Britton,  Man.   1044.      1901. 

Perennial  by  small  tuber-like  corms. 
Leaves  3-4  mm.  wide,  smooth ;  scapes 
smooth,  3-6  dm.  high,  longer  than  the 
leaves ;  longer  involucral  leaves  much  ex- 
ceeding the  umbel ;  umbel  capitate,  or  with 
1-5  rays ;  spikelets  loosely  capitate,  fiat, 
linear,  acute,  8-16  mm.  long;  scales  firm, 
shining,  oblong,  mucronate,  strongly  about 
11-nerved;  achene  oblong,  3-angled.  nearly 
twice  as  long  as  thick,  apiculate,  two-thirds 
as  long  as  the  scale. 

Moist  soil  along  streams.  Transition  Zone; 
Oregon  and  Washingrton,  east  to  Minnesota,  Colo- 
rado and  Texas.  Has  been  referred  to  C.  Hough- 
toni  Torr.  and  to  C.  Schweinitzii  Torr.,  and  con- 
fused with  C.  filictdmis  Vahl.  Type  locality:  Ar- 
kansas, Oklahoma. 
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9.  Cyperus  vegetus  W'illd. 
Tall  Cyperus.     Fig.  616. 

Cyperus  vegetus  Willd.   Sp.  PI.   1:  283.      1797. 

Cyperus  serrnlaius  S.    Wats.   Proc.   Am.  Acad.    17:    ii-l.      1882. 

Perennial  by  rootstocks.  Culms  sometimes  thickened 
at  the  base,  smooth,  stout,  3-10  dm.  tall ;  basal  leaves  as 
long  as  the  culm  or  shorter,  10  mm.  wide  or  less,  more  or 
less  transversely  lineolate,  those  of  the  involucre  several, 
similar  to  the  basal  ones,  the  longer  much  exceeding  the 
compound  umbel;  umbel-rays  2-10  cm.  long;  spikelets 
several  to  many,  flat,  digitate,  10-18  mm.  long,  about  3  mm. 
wide;  scales  ovate  or  ovate-lanceolate,  yellow  or  yellowish 
white,  the  keel  sometimes  serrulate ;  stamen  1  ;  achene 
oblong. 

Moist  soil,  Upper  Sonoran  Zone;  central  and  south  central  Cali- 
fornia, north  to  IJutte  County;  San  Luis  Potosi  to  Mexico;  west- 
ern South  America.  The  California  plant  has  been  referred  to  C. 
vircns  Mich.x.     Type  locality  not  cited. 


10.  Cyperus  esculentus  L. 

Yellow  Nut-grass.     Fig.  617. 

Cyperus  esculentus  L.  Sp.  PI.  45.      1753. 

Cyperus  phymatodes  Muhl.   Gram.  23.      1817. 

Cyperus    h'ermauni    Buckley,     Proc.     Acad.     Phila.     1862:     10. 

1862. 
C.   esculentus   inacrostachyus   Boeckl.    Linnaea   36:    291.      1869. 
C.  phymatodes   hcrmanni  S.    Wats.    Bot.    Calif.   2:   215.      1880. 
C.    esculentus   hermanni   Britton,    Bull.    Torrev    Club    13:    211. 

1886. 

Perennial  by  scaly  tuber-bearing  rootstocks  ;  culm 
usually  stout,  0.3-0.8  m.  tall,  commonly  shorter  than 
the  leaves.  Leaves  light  green,  4-8  mm.  wide,  the 
midvein  prominent,  those  of  the  involucre  3-6,  the 
longer  much  exceeding  the  inflorescence  ;  umbel  4-10- 
rayed,  often  compound ;  spikelets  numerous  in  loose 
spikes,  straw-color  or  yellowish  brown,  flat,  spread- 
ing, 1-2.5  cm.  long,  about  3  mm.  wide,  many-flowered, 
scales  ovate-oblong,  subacute.  3-5-nerved ;  rachis 
narrowly  winged;  stamens  3;  style  3-cleft ;  achene 
obovoid,  obtuse,  3-angled. 

Fields  and  banks,  Canadian  to  Sonoran  Zone;  southern 
California  to  Washington;  Alaska;  eastward  across  the  con- 
tinent to  Florida  and  New  Brunswick;  tropical  America  and 
widely  distributed  in  the  Old  World.  Consists  of  many  races. 
Type  locality:   Montpellier,  France. 


11.  Cyperus  rotundus  L. 

618. 


Nut-grass. 


Fig. 


Cyperus  rotundus  L.   Sp.   PI.   45.      1753. 

Perennial  by  scaly  tuber-bearing  rootstocks,  culm 
rather  stout,  1.5-5  dm.  high,  usually  longer  than  the 
leaves.  Leaves  3-6  mm.  wide,  those  of  the  involucre 
3-5,  the  longer  equaling  or  exceeding  the  inflor- 
escence; umbel  compound  or  nearly  simple,  3-8-rayed, 
the  longer  rays  5-12  cm.  long;  spikelets  linear,  closely 
clustered,  few  in  each  cluster,  acute,  8-20  mm.  long, 
2-3  mm.  wide ;  scales  dark  purple-brown  or  with 
green  margins  and  center,  ovate,  acute,  closely 
appressed  when  mature,  about  3-nerved  on  the  keel ; 
stamens  3;  style  3-cleft,  its  branches  exserted;  achene 
3-angled,  about  one-half  as  long  as  the  scale. 

Local  in  southern  California,  becoming  a  weed,  appar- 
ently recently  naturalized.  Widely  distributed  in  the  east- 
ern L^nited  States  and  in  temperate  and  tropical  regions  of 
both   the  Old  World  and  the  New.     Type  locality:    India. 
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12.  Cyperus  erythrorrhizos  Muhl. 
Red-rooted  Cyperus. 


Fig.  619. 

Cyperus  erythrorrhizos  Muhl.   Gram.   20.      1817. 
Cyperus  occidentalis  Torr.   Ann.   Lye.   N.   Y.   3:    259. 
Cyperus  cupreus   Presl,   Rel.   Haenk.  1:   173.      1828. 


1836. 


Annual ;  culms  tufted,  stout  or  slender,  7-50  cm. 
tall.  Leaves  3-8  mm.  wide,  rough-margined,  those  of 
the  involucre  2-7,  some  of  them  3-5  times  as  long  as 
the  inflorescence  ;  umbel  mostly  compound ;  spikelets 
linear,  subacute,  6-25  mm.  long,  less  than  2  mm.  wide, 
compressed,  many-flowered,  clustered  in  oblong, 
nearly  or  quite  sessile  spikes;  scales  bright  chestnut- 
brown,  oblong-lanceolate,  mucronulate,  appressed, 
separating  from  the  rachis  at  maturity,  the  mem- 
branous wings  of  the  rachis  separating  as  a  pair  of 
hyaline  interior  scales;  stamens  3;  style  3-cleft; 
achene  sharply  3-angled,  oblong,  pointed  at  both  ends, 
pale,  one-half  as  long  as  the  scale. 

Wet  or  moist  soil,  Sonoran  Zones;  southern  California  to  southern  Washington;  eastward  at  lower  ele- 
vations across  the  continent  to  Florida  and  Massachusetts.  Either  a  large  race  of  this  species,  or  a  related 
species  occurs  along  the  Colorado  River  near  the  boundary.     Type  locality:   Pennsylvania. 

13.  Cyperus  strigosus  L 
Straw-colored  Cyperus 


Fig.  620. 

Cyperus  strigosus  L.   Sp.  PI.  47.      1753. 

Perennial  by  basal  tuber-like  corms ;  culms 
rather  stout,  0.3-0.9  m.  tall.  Leaves  rough- 
margined,  4-6  mm.  w-ide,  the  longer  ones  of  the 
involucre  much  exceeding  the  umbel ;  umbel 
several-rayed,  some  of  the  primary  rays  often 
10-15  cm.  long,  their  sheaths  terminating  in  2 
bristles ;  involucels  setaceous ;  heads  oblong  or 
ovoid ;  spikelets  flat,  linear,  8-19  mm.  long, 
2  mm.  wide  or  less,  7-15-flowered,  separating 
from  the  axis  at  maturity ;  scales  straw- 
colored,  oblong-lanceolate,  subacute,  strongly 
several-nerved  ;  stamens  3  ;  style  3-cleft ;  ache.ne 
linear-oblong,  3-angled,  acute,  about  one-third 
as  long  as  the  scale. 

Moist  soil.  Upper  Sonoran  Zone;  Butte,  Mariposa 
and  Amador  Counties,  California;  near  springs,  west 
Klickitat  County,  Oregon;  Texas  to  Minnesota,  Flori- 
da and  Maine.     Type  locality:   Virginia. 


14.  Cyperus  hanseni  Britton,  sp.  nov. 

Hansen's  Cyperus.     Fig.  621. 

Perennial  by  short  rootstocks ;  culms  rather  stout, 
smooth,  sharply  trigonous,  3-5  dm.  tall.  Leaves  4-6  mm. 
wide,  the  basal  ones  usually  shorter  than  the  culm,  those  of 
the  involucre  1-5  dm.  long;  umbel  compound,  the  rays  few, 
7  cm.  long  or  less;  spikes  cylindric,  dense,  2-4  cm.  long; 
spikelets  yellowish  brown,  linear,  spreading,  6-9  mm.  long, 
about  1  mm.  thick,  bearing  2^  achenes,  falling  away  above 
the  lower  empty  scales;  fertile  scales  narrowly  oblong; 
young  achene  narrowly  linear. 

Moist  soil.  Upper  Sonoran  Zone;  Amador  and  Shasta  Counties 
and  in  the  valley  of  the  Sacramento  River,  California.  Type  col- 
lected at  Jackson,  Amador  County  (George  Hansen,  No.  821,  in 
1904). 

Referred  by  S.  Watson  to  Cyperus  steuolepis  Torr.,  and  included 
by  C.  B.  Clarke  in  Mariscus  jacquini  H.  B.  K.  [Cyperus  hernia- 
phroditus  (Jacq.)   Standlcy.] 
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15.  Cyperus  regiomontanus  Dritton. 
Monterey  Cyperus.     Fig.  622. 

Cxperus  regiomontanus  Britton,   Rose,   Contr.   U.   S.  Xat.    Herb. 

1:  362.      1S9S. 
Mariscus   hacnkei  Presl,    Rel.    Haenk.   1:    181.      1828,   not   Cyfe- 

rus  haenkcanus  Kunth. 

Perennial,  with  slightly  thickened  culm-bases;  culms 
smooth.  4  dm.  tall  or  less.  Leaves  1.5-3  mm.  wide,  the 
basal  ones  as  long  as  the  culm  or  shorter,  those  of  the 
involucre  spreading  or  refle.xed,  1.5  dm.  long  or  less; 
spikes  1-4,  sessile  or  very  short-stalked,  cylindric, 
1-2  cm.  long,  6-7  mm.  thick,  obtuse;  spikelets  linear- 
oblong,  brown,  about  3  mm.  long,  usually  with  but  1 
achene  ;  fertile  scale  striate ;  achene  linear,  2  mm.  long, 
0.5  mm.  wide. 

Mexico;  Costa  Rica.  Mr.  C.  B.  Clarke  connected  the  Mexi- 
can and  Central  American  plant  with  Presl's  Mariscus  haenkei, 
of  which  he  had  an  authentic  co-type  at  Kew  in  1893.  Type 
locality:  Monterey,  California  (according  to  Presl).  The  plant 
has  not  since  been  collected  in  California  and  the  type  locality 
may  be  erroneous.  It  is  here  illustrated  from  Dr.  E.  Palmer's 
No.   1080  from  Colima,  Mexico. 


16.  Cyperus  ferax  L.  C.  Rich. 
Coarse  Cyperus. 


Fig.  623. 

Cyperus   ferax    L.    C.    Rich.    Act.    Soc.    Hist.    Nat. 

Paris   1:    106.      1792. 
Cyperus    longispicatus    Norton,     Trans.     St.     Louis 

Acad.   12:   i7.      1902. 

Annual,  with  smooth-margined  leaves, 
those  of  the  involucre  sometimes  but  little 
exceeding  the  inflorescence.  Umbel  often 
compact,  the  rays  mostly  short ;  spikelets 
linear,  subterete,  10-20-flowered,  16-25  mm. 
long,  about  2  mm.  thick,  falling  away  from 
the  axis  at  maturity ;  scales  ovate-oblong, 
appressed,  imbricated,  obtuse,  rather  firm, 
green  and  7-9-nerved  on  the.  back,  yellowish 
on  the  sides  ;  stamens  3;  style  3-cleft;  rachis 
broadly  winged ;  achene  3-angled,  narrowly 
obovoid,  obtuse. 

In  wet  soil,  Sonoran  Zones;  southern  Califor- 
nia north  to  Los  Angeles  and  San  Bernardino 
Counties;  Arizona;  Texas;  Florida;  extending 
northward  along  the  Atlantic  Coast  to  New  Eng- 
land; tropical  America;  India.  Type  locality: 
Cayenne. 

The  record  of  Cyperus  pubescens  Presl,  from 
Monterey,   California,  is  an  error  in  locality. 

2.    ELEOCHARIS  R.  Br.  Prodr.  Fl.  Nov.  Holl.   1  :  224.     1810. 

Annual  or  perennial  sedges.  Culms  simple,  triangular,  quadrangular,  terete,  flatteiied  or 
grooved,  the  leaves  reduced  to  sheaths  or  the  lowest  very  rarely  blade-bearing.  Spikelets 
solitarv.  terminal,  erect,  several-  to  many-flowered,  not  subtended  by  an  involucre.  Scales 
concave,  spirallv  imbricated  all  around.  Perianth  of  1-12  bristles,  usually  retrorsely  barbed, 
wanting  in  som'e  species.  Stamens  2-3.  Style  2-cleft  and  achene  lenticular  or  biconvex,  or 
3-cleft  and  achene  3-angled,  but  sometimes  with  very  obtuse  angles  and  appearing  turgid. 
Base  of  the  style  persistent  on  the  summit  of  the  achene,  forming  a  terminal  tubercle. 
[Greek,  referring  to  the  growth  of  most  of  the  species  in  marshy  ground.] 

About  140  species,  widely  distributed.  Besides  the  following,  some  28  others  occur  farther  east  in  North 
America.     Type  species,  Scirpus  palustris  L. 

Style-branches  mostly  2;  achene  lenticular  or  plano-convex. 
Fibrous-rooted  annuals. 
Achene  black. 

Bristles  brown;  scales  pale;  achene  1  mm.  long. 
Bristles  pale;  scales  purple-brown;  achene  0.5  mm.  long. 
Achene  brown. 

Spikelet  ovoid  to  oblong. 

Tubercle  narrower  than  the  top  of  the  achene. 
Tubercle  about  as  broad  as  the  top  of  the  achene. 
Spikelet  oblong-cylindric. 
Perennial  by  rootstocks. 

Scales  brown  to  purple-brown. 
Scales  pale  green  to  straw-color. 
Style-branches  3 ;  achene  trigonous. 

Tubercle  manifestly  distinct  from  the  achene. 
Achene  ribbed  and  cancellate. 


caribaea. 
atropurpurea. 


E. 
E. 
E. 


ovata. 

obtusa. 

engelmanni. 


6.  E.   palustris. 

7.  E.    macrostachya. 


8.  E.   acicularis 
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Achene  smooth  or  merely  papillose  or  reticulated. 
Fibrous-rooted  annual. 
Perennial  by  rootstocks  or  stolons. 

Tubercle  depressed,  nearly  flat;  achene  smooth. 
Tubercle  conic  or  subulate. 

Rootstock  very  stout,  with  scarious  scales  2-3   cm.  long. 
Rootstocks  slender,  nearly  naked. 

Spikelet  nearly  linear;  tubercle  conic-subulate. 
Spikelet  oblong;  tubercle  conic. 

Achene  finely  rigid-reticulate  or  nearly  smooth. 
Achene  papillose. 
Tubercle  continuous  with  the  achene. 


9.  E.  disciformis. 

10.  E.  bolandcri. 

11.  E.  dccumbens. 

12.  E.  parishii. 

13.  E.  montana. 

14.  E.  acuminata. 

15.  E.  rostcUata. 


1.  Eleocharis  caribaea  (Rottb. )  Blake. 
Capitate  Spike-rush.     Fig.  624. 

Scirpits  caribaeus   Rottb.    Descr.    24.      1772. 
Scirpus  capitatus  L.   Sp.    PI.   48.      1753. 
Eleocharis  caribaea  Blake,  Rhodora  20:   24.      1918. 

Annual ;  roots  fibrous ;  culms  densely  tufted,  nearly 
terete,  almost  filiform,  5-25  cm.  tall.  Upper  sheath 
1-toothed;  spikelet  ovoid,  obtuse,  much  thicker  than  the 
culm,  3-5  mm.  long,  2-3  mm.  thick,  many-flowered ; 
scales  broadly  ovate,  obtuse,  finn,  pale  or  dark  brown 
with  a  greenish  midvein,  narrowly  scarious-margined, 
persistent;  stamens  mostly  2;  style  2-cleft;  bristles  5-8, 
slender,  downwardly  hispid,  as  long  as  the  achene; 
achene  obovate,  jet  black,  smooth,  shining,  iiearly  1  mm. 
long;  tubercle  depressed,  apiculate,  constricted  at  the 
base,  very  much  shorter  than  the  achene. 

Moist  grounds,  Sonoran  Zones;  Riverside  and  San  Bernar- 
dino Counties,  California;  east  to  Indiana,  Maryland  and  Flor- 
ida; West  Indies;  Mexico;  tropical  continental  America  and 
Old  World  tropics.  Type  locality:  St.  Croi.x.  The  specific 
name  capitatus  has  long  been  erroneously  applied  to  this 
species. 


2.  Eleocharis  atropurpurea  (  Retz. )   Kunth. 
Purple  Spike-rush.     Fig.  625. 

Scirpjis  atropurpurens   Retz.   Obs.   5:    14.      1789. 
Eleocharis  atropurpurea  Kunth,  Enum.  2:    151.      1837. 

Annual;  roots  fibrous;  culms  tufted,  very  slender, 
2-9  cm.  high.  Upper  sheath  1-toothed;  spikelet  ovoid, 
many-flowered,  subacute.  3-4  mm.  long,  2  mm.  in 
diameter  or  less;  scales  minute,  ovate-oblong,  persistent, 
purple-brown  with  green  midvein  and  very  narrow 
scarious  margins;  stamens  2  or  3 ;  style  2-3-cleft; 
bristles  2-4,  fragile,  white,  minutely  downwardly  hispid, 
about  as  long  as  the  achene;  achene  jet  black,  shining, 
0.5  mm.  long,  smooth,  lenticular;  tubercle  conic,  minute, 
depressed  but  rather  acute,  constricted  at  the  base. 

Moist  grounds.  Lake  Chelan,  Washington;  Nebraska  to 
Texas,  Iowa,  and  Florida.  Europe  and  Asia.  Type  locality: 
India.     Recorded  by  Piper  as  E.  capitata. 


3,  Eleocharis  ovata  (  Roth  )  R.  &  S. 
Ovoid  Spike-rush.     Fig.  626. 

Scirpus  0','atus  Roth,  Catal.   Bot.    1:    S.      1797. 
Eleocharis  ovata  R.  &  S.  Syst.  2:   152.      1817. 

Annual,  with  fibrous  roots;  culms  tufted,  slender 
to  filiform,  nearly  terete,  mostly  erect,  0.5-4  dm.  long. 
Upper  sheath  1-toothed;  spikelet  ovoid  to  oblong, 
many-flowered,  obtuse,  4-10  mm.  long :  scales  oblong- 
orbicular,  obtuse,  brown;  bristles  6-8,  sometimes 
fewer,  or  wanting,  usually  longer  than  the  achene ; 
stamens  2  or  3 ;  style  mostly  2-cleft :  achene  pale 
brown,  smooth,  shining,  lenticular,  obovate-oblong, 
about  1  mm.  long;  tubercle  deltoid,  acute,  its  base 
narrower  than  the  top  of  the  achene. 

Oregon  (£.  Hall),  the  specimen  formerly  referred  by 
Watson  to  E.  olivacca  Torr.  and  by  me  to  E.  capitata.  Michi- 
gan to  New  Brunswick  and  Connecticut.  Europe.  Type  lo- 
cality:    Germany. 
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4.  Eleocharis   obtusa    (W'illd.)    Schultes. 
Blunt  Spike-rush.     Fig.  627. 

Scirptis  obtusiis  Willd.  Enum.  76.      1809. 

Eleocharis  obtusa  Schultes,  Maiit.  2:  89.      1824. 

E.  ovata  gigantca  Clarke;  Britton,  Journ.  N.  Y.  Mi- 
cros.   Soc.   5:   103.      Hyponym.      1889. 

E.  obtusa  gigantca  Fernald,  Proc.  Am.  Acad.  34:  493. 
1899. 

Annual  with  fibrous  roots.  Culms  slender, 
tufted,  1-5  dm.  long;  upper  sheath  1-toothed; 
spikelet  ovoid  to  ovoid-oblong,  obtuse,  2-13  mm. 
long,  densely  many-flowered;  scales  obovate  to 
nearly  orbicular,  brown,  obtuse,  with  scarious 
margins ;  style  2-cleft ;  achene  compressed, 
obovate,  pale  brown,  smooth,  shining,  about  1 
mm.  long;  tubercle  deltoid,  acute,  about  one- 
third  as  long  as  the  achene  and  nearly  or  quite 
as  broad  as  its  top;  bristles  usually  longer  than 
the  achene. 

Muddy  places.  Transition  Zone;  Siskiyou  County, 
California,  to  British  Columbia;  Texas  to  Florida,  Min- 
nesota and  Cape  Breton  Island.  Type  locality:  North 
America.  The  species  was  formerly  included  in  E. 
ovata,  and  as  such  recorded  by  me  from  Oregon. 

5.  Eleocharis  engelmanni  Steud. 
Engelmann's  Spike-rush.    Fig.  628. 

Eleocharis  Engelmanni   Steud.    Syn.   PI.    Cyp.    79.      1855. 
Eleocharis  monticola  Fernald,  Proc.  Am.  Acad.  34:  496.     1899. 

Annual,  similar  to  the  preceding  species.  Upper 
sheath  obliquely  truncate  or  1-toothed ;  spikelet 
oblong-cylindric  or  ovoid-cylindric,  obtuse  or  sub- 
acute, 4-16  mm.  long,  2-3  mm.  in  diameter,  many- 
flowered  ;  scales  pale  brown  with  a  green  midvein 
and  narrow  scarious  margins,  ovate,  obtuse,  decidu- 
ous; style  2-cleft  or  sometimes  3-cleft;  bristles  about 
6,  not  longer  than  the  achene ;  achene  broadly 
obovate,  brown,  smooth,  lenticular ;  tubercle  broad, 
low,  covering  the  top  of  the  achene,  less  than  one- 
fourth  its  length. 

Muddy  places,  Transition  Zone;  Washington  to  Mariposa 
County,  California,  east  to  Idaho,  Manitoba,  South  Dakota, 
Texas,  Indiana,  Massachusetts,  and  New  Jersey.  Ty];e  lo- 
cality: St.  Louis,  Missouri.  Referred  by  S.  Watson  to  E. 
obtusa. 

6.  Eleocharis  palustris  (  L. )  R.  &  S. 
Creeping  Spike-rush.     Fig.  629. 

Scirpus  palustris  L.    Sp.   PI.  47.      1753. 
Eleocharis  palustris  R.  &  S.  Syst.  2:   151.      1817. 

Perennial  by  horizontal  rootstocks ;  culms  terete  or 
somewhat  compressed,  striate,  0.3-1.6  m.  tall.  Basal 
sheaths  brown,  rarely  bearing  a  short  blade,  the  upper 
one  obliquely  truncate ;  spikelet  ovoid-cylindric.  6-25 
mm.  long.  3-4  mm.  in  diameter,  many-flowered,  thicker 
than  the  culm ;  scales  ovate-oblong  or  ovate-lanceolate, 
purplish  brown  with  scarious  margin  and  a  green  mid- 
vein,  or  pale  green  all  over;  bristles  usually  4,  slender, 
retrorsely  barbed,  longer  than  the  achene  and  tubercle, 
or  sometimes  wanting ;  stamens  2-3 ;  style  mostly 
2-cleft ;  achene  lenticular,  smooth,  yellow,  over  1  mm. 
long;  tubercle  conic-triangular,  constricted  at  the  base, 
flattened,  one-fourth  to  one-half  as  long  as  the  achene. 

Wet  grounds  and  in  water,  Sonoran  to  Canadian  Zones;  southern  California  to  Alaska,  east  to  Labrador 
and  Florida.  Europe  and  Asia.  Type  locality:  Europe.  Consists  of  many  races,  the  culms  slender  to  stout, 
the  tubercle  narrow  or  quite  broad. 
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7.  Eleocharis  macrostachya  Britton. 
Pale  Spike-rush.     Fig.  630. 

E.    macrostachya   Britton;    Small,   Fl.    S.    E.    U.    S.    1S4, 
1327.      1903. 

Perennial  by  rootstocks,  pale  green.  Culms 
tufted,  slender  or  stout,  sometimes  twisted,  1.3 
m.  higii  or  less ;  spikelet  lauceolate-cylindric, 
about  2.5  cm.  long  or  less,  acute,  man\ -flowered  : 
scales  oblong-ovate  to  oblong-lanceolate,  acute, 
light  green  to  straw-color,  with  a  somewhat 
darker  midvein  ;  bristles  as  long  as  the  achene 
and  tubercle,  or  shorter,  sometimes  very  short; 
style  2-cleft;  achene  obovate,  lenticular,  1.5 
mm.  long,  brown,  the  cap-like  tubercle  small, 
yellow. 

Moist  soil,  Upper  Sonoran  Zone;  Amador  County, 
California,  to  Nevada,  Missouri,  Louisiana,  and  Ja- 
lisco. Type  locality:  Indian  Territory  [Oklahoma]. 
Perhaps  better   regarded  as  a  race   of  E.  palustris. 


8.  Eleocharis  acicularis  (L.)  R.  &  S. 
Needle  Spike-rush.     Fig.  631. 

Scirpus  acicularis  L.   Sp.  PI.  48.      1753. 

Eleocharis  acicularis  R.  &  S.  Syst.  2:  154.     1817. 

E.  acicularis  miiiiina  Torr.;  Britton,  Journ.  N.  Y.  Mi- 
cros. Soc.  S:  104.      1889. 

E.  acicularis  radicans  Britton,  loc.  cit.  105.  1889.  Prob- 
ably  not  Scirpus  radicans   Poir. 

E.   acicularis   bella  Piper,   Fl.   Palouse   35.      1901. 

Perennial  by  filiform  stolons  or  rootstocks; 
culms  tufted,  finely  filiform  or  setaceous,  obscurely 
4-angled  and  grooved,  weak,  1-20  cm.  long. 
Sheath  truncate;  spikelet  compressed,  narrowly 
ovate  or  linear-oblong,  acute,  3-10-flowered,  2-6 
mm.  long,  1  mm.  wide ;  scales  oblong,  obtuse  or 
the  upper  subacute,  thin,  pale  green,  deciduous, 
many  of  them  commonly  sterile ;  bristles  3-4, 
fragile,  fugacious,  shorter  than  the  achene ; 
stamens  3 ;  style  3-cleft ;  achene  obovoid-oblong, 
pale,  obscurely  3-angled  with  a  rib  on  each  angle 
and  6-9  lower  intermediate  ribs  connected  by  fine 
ridges;  tubercle  conic,  acute,  one-fourth  as  long 
as  the  achene. 

Moist  grounds,  Sonoran  to  Canadian  Zones;  southern 
California  to  British  Columbia,  east  to  Missouri,  New- 
Jersey,  and  Newfoundland.  Europe  and  Asia.  Type  lo- 
cality: Europe.  Consists  of  many  races,  differing  in  size 
of  the  plant,  of  the  spikelet  and  of  the  achene. 


9.  Eleocharis  disciformis  Parish. 
San  Jacinto  Spike-rush.     Fig.  632. 

Eleocharis  disciformis  Parish,  Bull.   S.  Calif.  Acad.   Sci.   3:   81.      1904. 

Annual  with  fibrous  roots  and  filiform  tufted  striate  culms  10-15  cm. 
long;  upper  sheath  nearly  truncate,  1-toothed.  Spikelet  linear-lanceolate, 
acute,  10-15-flowered,  5-10  mm.  long,  about  1.5  mm.  thick;  scales  ovate, 
obtuse,  about  2  mm.  long,  brown  with  a  pale  midvein;  bristles  a  little 
longer  than  the  achene  and  tubercle;  achene  ovoid,  1  mm.  long:  tubercle 
short  or  depressed,  disciform,  and  abruptly  tipped,  about  one-sixth  as  long 
as  the  achene. 

Known  only  from  the  type  locality,  eastern  base  of  the  the  San  Jacinto  Mountains, 
Lower  Sonoran  Zone,  San  Diego  County,  California. 
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10.  Eleocharis  bolanderi  A.  Gray. 
Bolander's  Spike-rush.     Fig.  633. 

Eleocharis  bolanderi  A.  Gray,  Proc.  Am.  Acad.   7:   392.      1868. 

Perennial  by  short  rootstocks ;  culms  slender,  angular-striate, 
1-3  dm.  high,  the  upper  sheath  truncate,  1-toothed.  Spikelet  ovoid- 
oblong,  many-flowered,  about  8  mm.  long ;  scales  dark  brown,  acute  ; 
bristles  much  shorter  than  the  achene  or  wanting;  style  3-cleh; 
achene  trigonous,  obovoid,  smooth,  white  to  yellow,  much  shorter 
than  the  scale,  truncate,  capped  by  the  broad,  nearly  flat  tubercle. 

Stream  banks  and  moist  places,  Transition  Zone;  Sequoia  Grove,  Mariposa 
County;  wet  adobe  flat  near  Forestdale,  Modoc  County,  California.  Type  lo- 
cality: banks  of  stream  near  Clark's,  Mariposa  County,   California. 


11.  Eleocharis  decumbens  Clarke. 
Decumbent  Spike-rush.     Fig".  634. 

Eleocharis  decumbens  Clarke,  Kew  Bull.  Add.   Ser.   8:   23.      1908. 

Perennial  by  stout  rootstocks ;  culms  stout,  subterete.  5-6  dm.  long. 
Basal  scales  lanceolate,  obtuse,  brown,  2-3  cm.  long,  loose ;  spikelet 
ellipsoid,  obtuse,  5-7  mm.  long,  about  4  mm.  thick ;  scales  brown, 
ovate,  obtuse;  style  3-cleft,  its  base  •  squamose ;  achene  trigonous, 
yellow,  papillose,  obo void-oblong,  1  mm.  long;  tubercle  conic,  its  base 
narrower  than  the  top  of  the  achene;  bristles  as  long  as  the  achene 
and  tubercle  or  shorter. 

Wet  meadows.  Transition  and  Canadian  Zones;  Siskiyou  County  and  Yo- 
semite  National  Park,  California.  Type  locality:  Mount  Shasta,  California, 
at  7,500  feet. 


12.  Eleocharis  parishii  Britten. 
Parish's  Spike-rush.     Fig.  635. 

Eleocharis  f^arishii  Britten,   Journ.   X.    V.    Micros.   Soc.    5:    110.      1889. 

Perennial  by  slender  rootstocks;  culms  slender,  tufted,  1-2  dm. 
tall,  the  upper  sheath  truncate,  1-toothed.  Spikelet  linear-lanceolate, 
acute,  1-1.5  cm.  long.  2  mm.  thick;  scales  ovate,  pale  or  chestnut- 
brown,  subcarinate;  style  3-cleft;  achene  trigonous,  ellipsoid,  yellow- 
brown,  smooth,  1  mm.  long,  narrowed  at  each  end  ;  tubercle  short- 
subulate,  acute,  about  one-fourth  as  long  as  the  achene  ;  bristles  aI)Out 
as  long  as  the  achene. 

Wet  soil,  Sonoran  Zones;  California,  from  Kern  and  San  Bernardino  Coun- 
ties, southward;  Nevada.  Type  locality:  Agua  Caliente,  San  Diego  County, 
California. 
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13.  Eleocharis  montana  (H.  B.  K.)  R.  &  S. 
Dombey's  Spike-rush.     Fig.  636. 

Scirpus  montaniis  H.  B.  K.  Nov.  Gen.  1:  206.      1815. 
Eleocharis  montana  R.  &  S.   Syst.  2:   153.      1817. 
Eleocharis  dombeyana  Kunth,   Enum.   2:   145.      1837. 

Eleocharis  arenicola  Torr. ;   Engelm.    &  Gray,   Bost.    Tourn.    Nat.   Hist.   5: 
237.      1847. 

Perennial  by  rootstocks ;  culms  slender,  1-4  dm.  high,  the 
upper  sheath  truncate,  usually  1-toothed.  Spikelet  oblong  to 
lanceolate-oblong,  obtuse  or  acutish,  5-12  mm.  long,  2-3  mm. 
thick,  densely  many-flowered  ;  scales  ovate,  brown  to  yellowish, 
obtuse  or  the  upper  acute  ;  bristles  mostly  as  long  as  the  achene 
or  somewhat  longer;  style  3-cleft;  achene  obovoid  or  oblong- 
obovoid,  trigonous,  yellow-brown,  1  mm.  long,  tinely  reticu- 
lated or  nearly  smooth;  tubercle  conic,  much  shorter  than  the 
achene. 

Wet  soil,  Sonoran  Zones;  Butte  County,  California,  to  Lower  Cali- 
fornia, east  to  New  Mexico,  San  Luis  Potosi.  Louisiana  and  South  Caro- 
lina and  Florida;  Mexico  to  northern  South  America.  Type  locality: 
Mount  Quindiu,  Colombia.  I  follow  C.  B.  Clarke  in  reducing  E.  areni- 
cola to  E.  montana,  but  now  with  some  hesitation. 


14.  Eleocharis  acuminata  (Muhl.)   Nees. 
Flat-stemmed  Spike-rush.     Fig.  637. 

Scirpiis  acuminatns  Muhl.  Gram.  27.      1817. 
Eleocharis  acuminata  Nees,   Linnaea  9:   204.      1835. 

Perennial  by  stout  rootstocks,  similar  to  the  pre- 
ceding species  but  stouter ;  culms  flattened,  striate, 
slender  but  rather  stiff,  tufted,  0.2-0.5  m.  tall.  Upper 
sheath  truncate,  sometimes  slightly  1-toothed;  spikelet 
ovoid  or  oblong,  obtuse,  thicker  than  the  culm,  many- 
flowered,  6-12  mm.  long;  scales  oblong  or  ovate- 
lanceolate,  acute  or  the  lower  obtusish,  purple-brown 
with  a  greenish  midvein  and  hyaline  white  margins, 
deciduous ;  bristles  1-5,  shorter  than  or  equaling  the 
achene,  fugacious,  or  wanting;  stamens  3;  style  3-cleft, 
exserted ;  achene  obovoid,  obtusely  3-anglcd,  light 
yellowish  brown,  papillose,  much  longer  than  the 
depressed-conic  acute  tubercle. 

Wet  grounds,  Transition  and  Boreal  Zones; 
(?)  and  British  Columbia;  Montana  to  Ontario, 
Louisiana  and  Georgia.     Type  locality:   not  cited. 


Washington 
New    York, 


15.  Eleocharis  rostellata  Torr. 


Beaked  Spike-rush. 


Fig. 


638. 


Scirpus  rostellattis  Torr.   Ann.    Lye.    N.   Y.    3:    318.      1836. 

Eleocharis  rostellata  Torr.   Fl.   N.  Y.  2 :  347.      1843. 

E.  rostellata  occidcntalis  S.   Wats.  Bot.  Calif.  2:  222.      1880. 

Perennial  by  a  short  caudex;  culms  slender,  wiry, 
the  fertile  erect  or  ascending,  the  sterile  reclining 
and  rooting  at  the  summit,  grooved.  0.3-1.5  m.  long. 
Upper  sheath  truncate ;  spikelet  oblong,  narrowed 
at  both  ends,  thicker  than  the  culm,  10-20-flowered, 
6-12  mm.  long,  about  2  mm.  in  diameter;  scales 
ovate,  obtuse  or  the  upper  acute,  green  with  a  some- 
what darker  midvein ;  bristles  4-8,  retrorsely 
barbed,  longer  than  the  achene  and  tubercle ;  sta- 
mens 3;  style  3-cleft;  achene  oblong-obovoid, 
obtusely  3-angled,  its  surface  finely  reticulated ; 
tubercle  conic-subulate,  about  one-half  as  long  as 
the  achene  or  shorter^  capping  its  summit,  partly  or 
entirely  falling  away  at  maturity. 

VV'et  grounds,  Transition  and  Sonoran  Zones;  southern 
California  to  British  Cohmibia,  east  across  the  continent  to 
Montana,  Michigan,  New  Hampshire,  and  Florida;  Bermu- 
da; Cuba.  Tv[ie  locality:  Penn  Yan,  Yates  County,  New 
York. 
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3.    STENOPHYLLUS  Raf.  Moo-.  4.     1825. 

Mostly  annual  sedges,  with  slender  erect  culms,  leafy  below,  the  leaves  narrowly  linear  or 
filiform,  with  ciliate  or  pubescent  sheaths.  Spikelets  umbellate,  capitate  or  solitary,  sub- 
tended by  a  one-  to  several-leaved  involucre,  their  scales  spirally  imbricated  all  around,  mostly 
deciduous.  Flowers  perfect.  Perianth  none.  Stamens  2  or  3.  Style  2-3-cleft,  glabrous,  its 
base  much  swollen  and  persistent  as  a  tubercle  on  the  achene  as  in  Eleocliaris.  Achene. 
3-angled,  turgid  or  lenticular.     [Greek,  referring  to  the  narrow  leaves.] 

A  genus  of  some  20  species,  natives  of  temperate  and  warm  regions.  Besides  the  following,  5  others 
occur  in  the  southeastern  United  States.     Type  species,  Scirpus  stenophylius  Ell. 

1.  Stenophylius  capillaris  (L.j   Britton. 
Hair-like  Stenophylius.     Fig".  639. 

Scirpus  capillaris  L.  Sp.   PI.  49.      1753. 
Fimbristylis  capillaris  A.   Gray,   Man.  e-d.   1,  530.     1S48. 
Stenophylius  capillaris  Britton,   Bull.   Torrey   Cluli   21: 
30.      1894. 

Annual;  roots  fibrous;  culms  filiform, 
densely  tufted,  erect,  grooved,  smooth,  5-25  cm. 
tall.  Leaves  roughish,  tnuch  shorter  than  the 
culm,  their  sheaths  more  or  less  pubescent  with 
long  hairs ;  involucral  leaves  1-3,  setaceous ; 
spikelets  narrowly  oblong,  somewhat  4-sided, 
5-8  mm.  long,  less  than  2  mm.  thick,  several  in 
a  terminal  umbel,  or  in  depauperate  forms 
solitary ;  scales  oblong,  obtuse  or  emarginate, 
puberulent,  dark  brown  with  a  green  keel ; 
stamens  2 ;  style  3-clef  t ;  achene  yellow-brown, 
narrowed  at  the  base,  very  obtuse  or  truncate 
at  the  summit,  0.5  mm.  long,  transversely 
wrinkled ;    tubercle   minute,   depressed. 

Grassy  and  rocky  situations.  Transition  Zone; 
southern  California  to  Oregon;  Arizona  to  Florida, 
Minnesota  and  Maipe;  Cuba;  Central  and  South 
America.     Type  locality:  Virginia. 

4.    FIMBRISTYLIS  \'ahl,  Eniim.  2:  285.     1806. 

Annual  or  perennial  sedges.  Culms  leafy  below.  Spikelets  umbellate  or  capitate,  terete, 
several-  to  many-flowered,  subtended  by  a  one-  to  many-leaved  involucre,  their  scales 
spirally  imbricated  all  around,  mostly  deciduous,  all  fertile.  Perianth  none.  Stamens  1-3. 
Style  2-3-cleft,  pubescent  or  glaljrous,  its  base  much  enlarged,  falling  away  from  the  summit 
of  the  achene  at  maturity.  Achene  lenticular,  biconvex,  or  3-angled,  reticulated,  cancellate,  or 
longitudinally  ribbed  or  striate  in  our  species.  [Greek,  in  allusion  to  the  fringed  style  of 
some  species.] 

A  large  genus,  the  species   widely   distributed  in   temperate   and   tropical   regions.      Besides   the   following, 
some  8  othei^s  occur  in  the  southern  and  eastern  parts  of   North  America.     Type  species,  Fimbristylis  acumi- 
nata Vahl. 
Style-branches  2;  achene  lenticular. 

Spikelets  in  a  terminal  head;  scales  acuminate;  plant  diminutive. 

Spikelets  umbeled;   plant  tall. 
Style-branches  3;  achene  trigonous. 


1.  F.   vahl  a. 

2.  F.   thermalis. 

3.  F.   miiiacca. 


\.  Fimbristylis  vahlii  (Lam.)  Link. 


Vahl's   Fimbristylis. 


Fig. 


640. 


Scirpus  vahlii  Lam.  Tab!.  Encycl.  1:  139.  1791. 
Fimbristylis  Vahlii  Link,  Hort.  Berol.  1:  287.  1827. 
Fimbristylis  congesta  Torr.  Ann.  Lye.  N.  Y.  3:  345.  1836. 
Annual ;  culms  very  slender,  densely  tufted, 
compressed,  striate,  2-10  cm.  high,  longer  than  or 
equaling  the  leaves.  Leaves  setaceous  or  almost 
filiform,  rough,  those  of  the  involucre  3-5,  erect, 
much  exceeding  the  simple  capitate  cluster  of  3-8 
spikelets ;  spikelets  oblong-cylindric,  obtuse,  4-8 
mm.  long,  about  1  mm.  thick,  many-flowered; 
scales  lanceolate,  pale  greenish  brown,  acuminate; 
stamen  1  ;  style  2-clef  t,  glabrous  below  ;  achene 
minute,  biconvex,  yellowish  white,  cancellate. 

Shore  of  Clear  Lake,  Tulare  County;  sand-bar.  Fort 
Yuma,  California;  Texas  to  Florida,  Missouri  and  North 
Carolina.  Central  and  South  America.  Type  locality: 
cited  as  Spain,   presumably  in  error. 
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2.  Fimbristylis  thermalis  S.  Wats. 
Hot  Spring  Fimbristylis.     Fig.  641. 

Finibristylis  thermalis  S.   Wats.   Bot.   King's  Exped.   360.      1871. 

Perennial  by  short  rootstocks.  Culms  slender,  erect,  roughish, 
3-5  dm.  long.  Leaves  more  or  less  pubescent,  flat,  1-2.5  mm. 
wide,  shorter  than  the  culm,  sometimes  involute  above,  those  of  the 
involucre  few,  short  and  narrow ;  umbel  simple  or  somewhat  com- 
pound ;  spikelets  few  or  several,  oblong  to  subcylindric,  8-18  mm. 
long,  many-flowered  ;  scales  dull,  puberulent,  mucronate  or  blunt ; 
style-branches  2 ;  achene  lenticular,  broadly  obovate,  longitudinally 
finely  striate,  about  1.5  mm.  long. 

Hot  Springs,  Sonoran  Zones,  Inyo,  Kern,  and  San  Bernardino  Coun- 
ties, California;  Nevada.     Type  locality :Ruby  Valley,  Nevada. 


3.  Fimbristylis  miliacea  (Thunb.)  Vahl. 
Grass-like  Fimbristylis. 


Fig.  642. 


S'cii't^us  niiliacetis  Thunb.    Fl.   Jap. 
Finibristvlis  miliacea  Vahl,   Enum. 


37.      1784. 
2:   287.      1806. 


Annual  with  fibrous  roots  ;  culms  weak,  tufted,  7  dm.  long  or 
less,  angled  above.  Leaves  soft,  1.5-4  mm.  wide,  the  basal  ones 
usually  about  half  as  long  as  the  culm,  long-attenuate  at  the  apex, 
those  of  the  involucre  similar,  but  much  shorter  and  narrower, 
shorter  than  the  loose,  large,  decompound  umbel ;  spikelets  sub- 
globose,  2-4  mm.  long,  their  lower  scales  early  deciduous ;  scales 
ovate,  the  midvein  broad;  style-branches  3;  style  villous;  achene 
obovoid,  trigonous,  brownish,  minutely  tuberculate,  less  than 
1  mm.  long. 

San  Francisco,  collected  by  A.  Wood  in  1868;  I  have  seen  the  specimen 
preserved  in  the  Gray  Herbarium;  Florida;  Cuba;  Trinidad;  continental 
tropical  America;  Old  World  tropics.  Type  locality:  East  Indies.  Fim- 
bristylis junciformis  Kunth  and  F.  cyperoidcs  R.  Br.  are  erroneously  re- 
corded from  Monterey,   California. 

5.    ERidPHORUM   L.  Sp.  PL  hZ.     1753. 

Bog  sedges,  perennial  by  rootstocks,  the  culms  erect,  triangular  or  nearly  terete,  the  leaves 
linear,  or  1  or  2  of  the  upper  ones  reduced  to  bladeless  sheaths.  Spikelets  terminal,  solitary, 
capitate  or  umbeled,  subtended  by  a  one-  to  several-leaved  involucre,  or  naked.  Scales 
spirally  imbricated,  usually  all  fertile.  Flowers  perfect.  Perianth  of  6  or  numerous  filiform, 
smooth  soft  bristles,  wdiich  are  white  or  brown,  straight  or  crisped,  and  exserted  much  beyond 
the  scales  at  maturity.  Stamens  1-3.  Style  3-cleft.  Achene  3-angled,  oblong,  ellipsoid  or 
obovoid.     [Greek,  signifying  wool-bearing,  referring  to  the  soft  bristles.] 

About  IS  species,  in  the  northern  hemisphere.  Besides  the  following,  7  others  occur  in  northern  and 
eastern  North  America.     Type  species,  Erio[>horuin  fagiuatiiin   L. 

Spikelet  solitary;  no  involucre.  1.   F.    chainissonis. 

Spikelets  several,  umbeled;  involucre  1-4-leaved. 

Leaves  triangular-channeled.  2.   £.   gracile. 

Leaves  fiat,  at  least  below  the  middle.  3.  E.   angustifolium. 

1.  Eriophorum  chamissonis  C.  A.  Meyer. 


Russet  Cotton-grass. 


Fig.  643. 


70. 


Eriophornin   chamissonis  C.    A.    Meyer;    Ledel).    Fl.   Alt.    1: 

1829. 
Eriophonim  russcolnm  Fries,  Novit.   Mant.  3:  67.      1842. 

Stoloniferous ;  culms  triangular,  erect,  smooth, 
longer  than  the  leaves,  1-8  dm.  high.  LTpper  sheath 
inflated,  bladeless,  mucronate,  or  rarely  with  a  short 
subulate  blade  usually  borne  below  the  middle  of  the 
culm;  leaves  filiform,  triangular-channeled,  mucro- 
nate, 2-10  cm.  long ;  spikelet  erect ;  involucre  none ; 
scales  ovate-lanceolate,  acuminate,  thin,  purplish 
brown  with  nearly  white  margins  ;  bristles  numerous, 
bright  reddish  brown,  or  sometimes  white.  3-5  times 
as  long  as  the  scale ;  achene  oblong,  narrowed  at  each 
end,  apiculate. 

In  bogs.  Transition  and  Canadian  Zones;  Oregon,  north 
to  Alaska,  east  to  Montana,  Ontario,  New  Brunswick  and 
Newfoundland.      Europe   and   Asia.      Type  locality:    Unalaska. 
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2.  Eriophorum  gracile  Koch. 
Slender  Cotton-grass.     Fig.  644. 

Eriof'honim  gracile  Koch;  Roth,  Catal.  Bot.  2:  259.  1800. 
Culms  slender,  smooth,  nearly  terete,  spreading 
or  reclining,  6  dm.  long  or  less.  Leaves  triangular  • 
channeled,  the  basal  ones  mostly  wanting  al 
flowering  time,  those  of  the  culm  2  or  3,  the  upper 
one  with  a  blade  shorter  than  its  sheath.  3  cm. 
long  or  less;  involucral  leaf  about  1  cm.  long; 
spikelets  2-4,  rarely  6.  the  slender  peduncles 
pubescent,  mostly  less  than  2  cm.  long;  scales 
ovate,  gray  to  nearly  black,  acutish,  the  midvein 
prominent ;  achene  obovoid-oblong,  about  2  mm. 
long;  bristles  bright  white,  1-2  cm.  long. 

In  bogs.  Transition  and  Canadian  Zones;  Calaveras 
County,  California,  north  to  British  Columbia,  east  to 
Colorado,  Iowa,  Pennsylvania,  New  Jersey,  and  Quebec. 
Europe  and  Asia.     Type  locality:  not  cited. 


3.  Eriophorum  angustifoHum  Roth. 


Tall  Cotton-grass. 


Fig. 


645. 


EriophoniDi  atigustifolitim   Roth,   Tent.    1:    24.      1788. 

Culm  stiff,  smooth,  obtusely  triangular  above, 
0.4-0.6  m.  tall,  all  the  sheaths  blade-bearing. 
Leaves  flat,  3-8  mm.  wide,  tapering  to  a  chan- 
neled rigid  tip,  those  of  the  involucre  2-4,  the 
longer  commonly  equaling  or  exceeding  the 
inflorescence,  3-8  mm.  wide ;  spikelets  2-12. 
drooping,  in  a  terminal  umbel ;  rays  filiform, 
smooth ;  scales  ovate-lanceolate,  acute  or  acumi- 
nate, purple-green  or  brown ;  bristles  numerous, 
bright  white,  about  2.5  cm.  long,  4-5  times  as 
long  as  the  scale ;  achene  obovoid,  obtuse,  light 

brown. 

In  bogs,  Canadian  to  Arctic  Zones,  base  of  Mount 
Rainier,  north  to  Alaska,  east  to  Colorado,  Illinois, 
Maine,  and  Newfoundland.  Europe  and  Asia.  Type 
locality:  Germany.  Included  by  authors  in  E.  polysta- 
chyuni  L.,  an  Old  World  species. 


6.    SCIRPUS  L.  Sp.  PI.  47.     1753. 

Annual  or  perennial  very  small  or  very  large  sedges,  with  leafy  culms  or  the  leaves  reduced 
to  basal  sheaths.  Spikelets  terete  or  somewhat  flattened,  solitary,  capitate,  spicate  or  umbel- 
late, subtended  by  a  one-  to  several-leaved  involucre  or  the  involucre  wanting  in  some  species. 
Scales  spirally  imbricated  all  around,  usually  all  fertile,  the  1-3  lower  soinetimes  empty. 
Flowers  perfect.  Perianth  of  1-6,  slender  or  rigid,  short  or  elongated,  barbed,  pubescent  or 
smooth  bristles,  or  none  in  some  species.  Stamens  2-3.  Style  2-3-cleft,  not  swollen  at  the 
base,  wholly  deciduous  from  the  achene  or  its  base  persistent  as  a  subulate  tip.  [Latin  name 
of  the  bulrush.] 

About  150  species  of  wide  geographic  distribution.  Besides  the  following  some  20  others  occur  in  the 
eastern  L'nited  States.     Type  species,  Scirpus  lacustris  L. 

Bristles  not  longer  or  but  little  longer  than  the  scales,  or  w-anting. 
Spikelet  solitary,  terminal  (rarely  2  or  3  in  No.  2). 
Fibrous-rooted  low  annuals. 

No  involucral  bract;  bristles  6. 
Involucral  bract  one;  bristles  none. 
Scales  of  the  spikelet  keeled. 
Scales  of  the  spikelet  not  keeled. 
Perennials. 

None  of  tjie  sheaths  leaf-bearing;  no  involucral  bract. 

One  or  more  of  the  sheaths  leaf-bearing;  an  involucral  bract  present  or  wanting. 
Involucral  bracts  shorter  than  the  spikelet  or  none;  terrestrial  species. 

Perianth-bristles  present.  5.   S.    caespitosus. 

Perianth-bristles  none.  6.   .S].   pumdus. 

Involucral  bract  longer  than  the  spikelet;  aquatic  species.  7.  5".   subtcrimnahs 


1. 

S. 

nanus. 

2. 

S. 

carinatus. 

3. 

S. 

cernuus. 

4. 

S. 

pauciflorvs 
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Spikelets  normally  more  than  one,  if  only  one,  appearing  as  if  lateral. 
Involucre  of  one  bract,  rarely  2. 

Spikelets  few,  1-12,  appearing  lateral. 
Culm  sharply  3-angled. 

Spikelet  much  shorter  than  the  bract;  scales  avvned. 
Spikelet  not  much  shorter  than  the  bract;   scales  mucronulate. 
Culm  not  sharply  3-angled. 
Spikelets  several  or  numerous,  umbeled. 
Perianth-bristles  downwardly  barbed. 
Achenes  lenticular. 

Achenes  nearly  as  long  as  the  scales. 
Achenes  much  shorter  than  the  scales. 
Achenes  trigonous. 
Perianth-bristles  short-plumose  below. 
Involucre  of  2  leaves  or  more. 

Spikelets  several  or  few,  large,  capitate  or  subumbellate. 
Achene  lenticular  or  plano-convex. 

Scales  red-brown;   achene  cuneate  at  base. 
Scales  pale  brown  or  whitish;  achene  narrowed  at  base. 
Achene  trigonous. 
Spikelets  numerous,  small,  in  umbeled  heads  or  compound  umbels. 
Perianth-bristles  about  as  long  as  the  achene  or  little  longer,  mostly 
Style-branches  2;  achene  plano-convex. 
Style-branches  3;  achene  trigonous. 

Perianth-bristles  stiff,  downwardly  barbed. 
Perianth-bristles  weak,  flexuous,  a  little  roughened. 
Perianth-bristles  much  longer  than  the  achene,  smooth,  entangled. 
Bristles  much  longer  than  the  scales;  spikelets  densely  capitate. 


8.  5.   americanns. 

9.  S.   olneyi. 

10.  5'.   nevadensis. 


11.  S.  vaUdiis. 

12.  .?.  acutiis. 

13.  S.  Iieterochaetus 

14.  S.  californicus. 


15.  .S".  pacificus. 

16.  S.  paludosus. 

17.  S.  flnviatilis. 

downwardly  barbed. 

18.  .S".  microcarpus. 

19.  S.  pallidus. 

20.  S.  congdoni. 

21.  5".  lincatus. 

22.  5.  criniger. 


1.  Scirpus  nanus  Spreng. 


Dwarf  Club-rush. 


Fig-, 


646. 


Scirpus  nanus  Spreng.    Pug.    1:   4.      1815. 

Eleocharis  pygmaca  Torr.   Ann.    Lye.   N.   Y.   3:    313.      1836. 

Annual ;  roots  fibrous ;  culms  filiform,  flattened, 
grooved,  tufted,  erect  or  ascending,  2-5  cm.  high, 
bearing  a  scarious  bladeless  sheath  near  the  base. 
Spikelet  solitary,  terminal,  ovoid-oblong,  rather 
acute,  3-8-flowered,  2-3  mm.  long,  not  subtended  by  a 
bract ;  scales  ovate  or  lanceolate,  pale  green,  the 
lower  obtuse,  the  upper  subacute ;  bristles  about  6. 
downwardly  barbed,  longer  than  the  achene ;  stamens 
3;  style  3-cleft;  achene  oblong,  3-angled,  pale,  pointed 
at  each  end,  smooth. 

Muddy  jilaces  in  salt  marshes,  coasts  of  Washington  and 
British  Columbia;  PCucamonga,  California;  about  salt  springs 
in  Michigan  and  New  York;  Atlantic  Coast  from  Cape  Bre- 
ton Island  to  Florida;  Gulf  Coast,  Florida  to  Texas;  Cuba; 
coasts  of  Europe.     Type  locality:   Germany. 


2,  Scirpus  carinatus  (H.  &  \.)  A.  Gray. 


Keeled  Club-rush. 


Fig.  647. 


Tsolepis  carinata  H.  &  A. ;  Torr.  Ann.  Lye.  N.  Y.  3:  349.     1836. 

Isolepis  koilepis  Steud.   Syn.   PI.   Cyp.  318.      1855. 

Scirpus  carinatus  A.   Gray,  Proc.  Am.  Acad.   7:   392.      1868. 

Annual,  fibrous-rooted;  culms  slender  or  nearly 
filiform,  tufted,  smooth,  2.5-12  cm.  high,  trigonous 
with  slightly  channeled  sides,  the  upper  sheath  bear- 
ing a  linear-filiform  leaf-blade  2  cm.  long  or  less; 
spikelet  usually  solitary,  rarely  2  or  3,  ovoid,  5-10- 
flowered,  4-7  mm.  long,  subtended  by  a  filiform  bract 
2  cm.  long  or  less ;  scales  broadly  ovate,  greenish 
brown,  sharply  keeled,  acute,  or  the  lower  one  long- 
tipped ;  bristles  none;  achene  sharply  trigonous, 
smooth,  brown,  about  1  mm.  long. 

Moist,  grassy  situations.  Upper  Sonoran  Zone;  near  the 
coast,  Mendocino  to  Monterey  Counties,  California;  Texas  to 
Missouri,  Alabama  and  Tennessee.  Type  locality:  near  New 
Orleans,  Louisiana. 


SEDGE  FA:\IILY 


271 


3.  Scirpus  cernuus  Vahl. 
Low  Club-rush.     Fig.  648. 

Scirpiis  cernuus  Vahl,   Enum.   2:  245.      1806. 
Scirpus  riparius  Spreng.   Syst.   1:   208.      1825. 
Isolepis  pygmaea  Kunth,  Enum.  2:   191.      1837. 
Scirpus  leptocaulis  Torr.  Bot.    Whipple  E.xp.  97.     1857. 
Scirpits  pygmaeus  A.  Gray,  Proc.  Am.  Acad.   7:   392.      1868. 
Isolepis  pygmaea  californica  Torr.  Bot.  Wilkes  Exp.  476.      1874. 

Annual,  with  fibrous  roots ;  culms  nearly  filiform,  tufted.  5-25 
cm.  long,  the  upper  sheath  bearing  a  filiform  leaf  2-20  mm.  long, 
or  merely  acuminate.  Spikelet  solitary,  ovoid,  2-5  mm.  long,  few- 
flowered,  subtended  by  a  bract  2-20  mm.  long;  scales  broadly 
ovate,  pale  to  dark  brown,  concave,  scarcely  keeled,  obtuse  or 
acutish;  bristles  none;  style  3-cleft;  nutlet  sharply  trigonous, 
smooth,  brown,  somewhat  less  than  2  mm.  long. 

Moist  or  wet  ground,  Sonoran  and  Transition  Zones;  Lower  California 
to  British  Columbia;  western  South  America;  Australia.  Widely  distrib- 
uted in  the  Old  World.     Type  locality:   Lusitania. 


4.  Scirpus  pauciflorus  Lightf. 


Few-flowered  Club-rush. 


Fig. 


649. 


Scirpus  pauciflorus  Lightf.  Fl.  Scot.  1078.      1777. 
Eleocharis  pauciflora  Link,  Hort.   Berol.    1:  284.      1827. 

Perennial  by  filiform  rootstocks ;  culms  very  slender, 
little  tufted,  3-angled,  grooved,  leafless,  7-25  cm.  tall,  the 
upper  sheath  truncate.  Spikelet  terminal,  solitary,  not 
subtended  by  an  involucral  bract,  oblong,  compressed, 
4-10-flowered,  4-6  mm.  long,  nearly  2  mm.  wide ;  scales 
brown  with  lighter  margins  and  midvein,  lanceolate, 
acuminate ;  bristles  2-6,  hispid,  as  long  as  the  achene  or 
longer,  or  wanting ;  stamens  3 ;  style  3-cleft ;  achene 
obovoid-oblong,  gray,  rather  abruptly  beaked,  its  sur- 
face finely  reticulated. 

Wet  soil,  Canadian  Zone;  San  Bernardino  County.  California, 
to  British  Columbia,  east  to  Colorado,  Ontario,  New  York,  Maine, 
and  Anticosti.     Europe.     Type  locality.   Highlands  of  Scotland. 


5.  Scirpus  caespitosus  L. 
Tufted  Club-rush.    Fig.  650. 

Scirpus  caespitosus  L.  Sp.   PI.  48.      1753. 
Eleocharis  caespitosa  Nees,   Linnaea  9:   294.      1835. 

Perennial ;  culms  smooth,  terete,  densely  tufted, 
light  green,  erect  or  ascending,  almost  filiform,  wiry, 
10^0  cm.  long.  Basal  sheaths  numerous,  membranous, 
imbricated,  acuminate,  the  upper  one  bearing  a 
short  very  narrow  blade;  spikelet  solitary,  terminal, 
few-flowered,  ovoid-oblong,  about  4  mm.  long,  sub- 
tended by  a  subulate  involucral  leaf  of  about  its  own 
length  ;  scales  yellowish  brown,  ovate,  obtuse  or  sub- 
acute, deciduous  ;  bristles  6,  smooth,  longer  than  the 
achene ;  stamens  3 ;  style  3-cleft ;  achene  oblong, 
smooth,  3-angled,  brown,  acute. 

In  bogs  and  on  moist  rocks,  Arctic  Zone:  Washington  to 
Alaska,  east  to  Colorado,  Minnesota,  New  York.  Maine,  and 
Greenland  and  on  the  southern  Alleghenies.  Europe  and 
Asia.     Type  locality:  Europe. 
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6.  Scirpus  pumilus  Vahl. 
Low  Club-rush.     Fig.  651. 

Scirpus  pumiius  Vahl,   Enum.   2:  243.      1806. 
Isolcpis  pumila  R.  &  S.  Syst.  2:   106.      1817. 

Perennial,  pale  green,  densely  tufted,  the  slender  culms  5-12 
cm.  high,  the  upper  1  to  3  sheaths  bearing  linear  blades  3  cm.  long 
or  less;  spikelet  solitary,  terminal,  few-flowered,  about  3  mm. 
long,  bractless,  or  rarely  the  lower  scale  tipped  by  a  prolongation 
2-3  mm.  long  ;  scales  subcoriaceous,  ovate  or  ovate-oblong,  obtuse 
or  acutish,  brown,  indistinctly  nerved,  about  2  mm.  long;  achene 
oblong  or  oblong-obovoid,  trigonous,  brown  or  nearly  black, 
1-1.5  mm.  long;  bristles  none. 

Hocket  Meadow,  Canadian  Zone;  southern  Sierra  Navada,  Tulare  Coun- 
ty, California;  mountains  of  British  Columbia.  Europe.  Type  locality: 
Switzerland.  American  specimens  have  somewhat  narrower  and  longer 
achenes  than  European. 


7.  Scirpus   subterminalis  Torr. 
Water  Club-rush.     Fig.  652. 

Scirpus  subterminalis  Torr.   Fl.   U.   S.   1:  47.      1824. 

PerenniaU  ?),  aquatic,  culms  slender,  terete,  nodulose, 
0.3-1  m.  long.  Leaves  slender,  channeled,  15-50  cm. 
long,  0.5-1  mm.  wide;  spikelet  solitary,  terminal,  oblong- 
cylindric,  narrowed  at  each  end,  several-flowered,  6-10 
mm.  long,  subtended  by  a  subulate  erect  involucral  leaf 
1-3  cm.  long,  thus  appearing  lateral ;  scales  ovate- 
lanceolate,  acute,  membranous,  light  brown  with  a  green 
midvein ;  bristles  about  6,  downwardly  barbed,  as  long 
as  the  achene  or  shorter ;  stamens  3 ;  style  3-clef t  to 
about  the  middle ;  achene  obovoid,  3-angled,  dark  brown, 
smooth,  rather  more  than  2  mm.  long,  obtuse,  abruptly 
beaked  by  the  slender  base  of  the  style. 

In  ponds  and  streams  or  sometimes  on  their  borders,  Canadian 
and  Transition  Zones;  Washington  and  British  Columbia,  east  to 
Idaho,  Michigan,  South  Carolina,  and  Newfoundland.  Type  lo- 
cality:  near  Deerfield,  Massachusetts. 


8.  Scirpus  americanus  Pers. 


Tliree-square. 


Fig.  653. 


Scirpus  americanus   Pers.   Syn.    1:    68.      1805. 
Scirpus  pungens  Vahl,   Enum.   2:  255.      1806. 

Perennial  by  long  rootstocks ;  culms  sharply 
triangular,  erect,  stiffs,  0.3-1.1  m.  tall.  Leaves  1-3. 
narrowly  linear,  keeled,  shorter  than  the  culm ; 
spikelets  oblong-ovoid,  acute,  8-12  mm.  long, 
capitate  in  a  cluster  of  1-7,  appearing  as  if  lateral; 
involucral  leaf  slender,  3-10  cm.  long;  scales 
broadly  ovate,  brown,  often  emarginate  or  sharply 
2-cleft  at  the  apex,  the  midvein  extended  into  a 
subulate  awn  sometimes  2  mm.  long,  the  margins 
scarious ;  bristles  2-6,  downwardly  barbed,  shorter 
than  or  equaling  the  achene :  stamens  3  ;  achene 
obovate,  plano-convex,  smooth,  dark  lirown, 
mucronate. 

Wet  grounds,  Sonoran  to  Canadian  Zones;  southern 
California  to  British  Columbia,  east  to  Florida  and  New- 
foundland. Bermuda.  Hispaniola.  South  America. 
Europe.     Type  locality:    Carolina. 
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9.   Scirpus  olneyi  A.  Gray. 
Olney's  Bulrush.     Fig.  654. 

Scirpus  oliicyi  A.  Gray,  Bost.  Journ.  Nat.  Hist.  5:  238.     1845. 

Similar  to  the  preceding  species ;  culms  stout, 
sharply  3-angled  with  concave  sides,  0.5-2  m.  tall. 
Leaves  1-3,  2-13  cm.  long,  or  sheaths  sometimes  leaf- 
less; spikelets  capitate  in  a  dense  cluster  of  5-12, 
oblong  or  ovoid-oblong,  obtuse,  5-8  mm.  long,  the 
involucral  leaf  short,  stout,  erect,  1-3  cm.  long ;  scales 
oval  or  orbicular,  dark  brown  with  a  green  midvein, 
emarginate  or  mucronulate,  glabrous  ;  bristles  usually 
6,  slightly  shorter  than  or  equaling  the  achene,  down- 
wardly barbed;  stamens  2-3;  style  2-cleft;  achene 
obovate,  plano-convex,  brown,  mucronate. 

Marshes.  Sonoran  and  Transition  Zones;  Lower  Califor- 
nia to  Oregon,  mostly  near  the  coast;  Arkansas;  Michigan; 
Atlantic  and  Gulf  Coasts  from  Xew  Hampshire  to  Texas  and 
Mexico;  Bermuda;  Cuba;  Hispaniola;  Porto  Rico.  Type 
locality:    Providence,  Rhode  Island. 


10.  Scirpus  nevadensis  S.  Wats. 
Nevada  Club-rush. 


Fig.  655. 


Scii-pus  nevadensis  S.  Wats.  Bot.  King's  Exped.  360.      1871. 

Perennial  by  rather  stout  rootstocks ;  culms  sometimes  clus- 
tered, slender,  erect,  subterete,  1.5-4  dm.  high.  Leaves  con- 
volute, narrowly  linear,  about  2  min.  wide,  shorter  than  the 
culm,  their  margins  sometimes  roughish ;  involucral  bract  1 
(rarely  2),  similar  to  the  leaves,  1-7  cm.  long;  spikelets  2-8 
(rarely  1),  capitate,  sessile,  8-16  mm.  long;  scales  ovate, 
chestnut-brown,  shining,  obtuse  or  acutish ;  stamens  3 ;  style 
2-cleft;  achene  plano-convex,  obovate,  shining,  abruptly  short- 
tipped  or  rounded;  bristles  very  short. 

Wet  grounds,  mostly  alkaline.  Upper  Sonoran  and  Transition  Zones; 
Inyo  County,  California,  north  to  Washington,  east  to  Wyoming  and 
Saskatchewan.     Type  locality:  Soda  Lake,  Carson  County,  Nevada. 


11.  Scirpus  validus  A'ahl. 
American  Great  Bulrush.     Fig.  656. 

Scirpus  lalidus  Vahl,   Enum.  2:   268.      1806. 

Perennial  by  stout  rootstocks,  culm  stout,  terete, 
smooth,  erect.  1-3  m.  tall,  sheathed  below,  the  upper 
sheatli  occasionally  extended  into  a  short  blade. 
Involucral  leaf  solitary,  erect,  shorter  than  the  umbel, 
appearing  as  if  continuing  the  culin  ;  umbel  compound, 
appearing  lateral,  its  primary  rays  slender,  spreading. 
1-7  cm.  long;  spikelets  oblong-conic,  sessile  or  some  of 
them  peduncled  in  capitate  clusters  of  1-5,  obtuse  or 
acute,  5-12  mm.  long,  3-4  mm.  in  diameter;  scales  ovate 
to  suborbicular,  slightly  pubescent,  with  a  rather  strong 
midvein  which  is  sometimes  excurrent  into  a  short  tip  ; 
bristles  4-6.  downwardly  barbed,  equaling  or  longer 
than  the  achene;  stamens  3;  style  2-cleft;  achene 
plano-convex,  obovate,  nearly  as  long  as  the  scale,  gray 
to  brown,  abruptly  mucronate,  a  little  more  than  3  mm. 
wide. 

Ponds  and  marshes,  Sonoran  and  Transition  Zones;  south- 
ern California  to  British  Columbia,  east  to  Florida  and  New- 
foundland: West  Indies.  Type  locality:  Caribbean  Islands. 
Referred  by  authors  to  5.   lacustris  L. 
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13.  Scirpus  heterochaetus  Chase. 
Pale  Great  Bulrush.     Fig.  658. 

Scirpus   heterochaetus    Chase,    Rhodora   6:    70.      1904. 

Perennial  by  rather  stout  rootstocks ;  culms 
slender,  sheathed  below,  2  m.  high  or  less. 
Involucral  leaf  much  shorter  than  the  com- 
pound umbel ;  primary  rays  slender,  1  dm. 
long  or  less ;  bracts  acuminate,  glabrous ; 
spikelets  solitary,  ovoid  to  ellipsoid,  acutish; 
8-15  mm.  long,  about  5  mm.  thick;  scales 
ovate,  glabrous,  often  erose-margined;  style 
3-clef  t ;  bristles  2-4,  unequal,  as  long  as  or 
shorter  than  the  achene  ;  achene  about  2  mm. 
wide,  trigonous,  obovate,  yellowish,  shorter 
than  the  scale. 

Swan  Lake,  Klamath  County,  Oregon;  Idaho  to 
Nebraska,  New  York,  Massachusetts,  and  Vermont. 
Type  locality:   Havana,   New  York. 


12,  Scirpus  acutus  Aluhl. 
Viscid  Bulrush.     Fig.  657. 

Scirpus  acutus  Muhl.;   Bigel.   Fl.   Bost.    15.  1814. 

Scirpus  lacustris  occidentatis  S.   ^^'ats.  Bot.  Calif.  2 : 

218.      1880. 

Scirpus  occidcntalis  Chase,   Rhodora  6:   68.  1904. 

Similar  to  5".  validns,  tall,  the  culms  firmer 
in  texture,  the  margins  of  the  basal  sheaths 
becoming  fibrillose.  Involucral  leaf  shorter 
than  the  compound  umbel ;  primary  rays 
rather  stiff ;  bracts  viscid  at  the  tip ;  spikelets 
clustered  in  twos  to  sevens,  or  solitary, 
oblong-cylindric,  2  cm.  long  or  less,  about  4 
mm.  thick,  acute  or  bluntish ;  scales  ovate, 
short-awned,  viscid  above;  style  2-cleft; 
achene  biconvex,  obovate,  dull,  nearly  2  mm. 
wide,  much  shorter  than  the  scale. 

Ponds  and  marshes,  Sonoran  and  Transition 
Zones;  southern  California  to  British  Columbia,  east 
to  Utah,  Missouri,  New  York,  and  Newfoundland. 
Type   locality:    San    Diego   County,    California. 


14.  Scirpus  californicus  (C.  A.  Meyer) 
Britton. 

California  Bulrush.     Fig.  659. 

Elytrospermum    calif ornicuin    C.    A.    ]Meyer,    Mem.    Acad. 

St.  Petersb.  Sav.  Etrang.  1:  201.     pi.' 2.      1830. 
Scirpus   tatora   Kunth,    Enum.    2:    166.      1837. 
Scirpus  riparius  Vves\,   Rel.   Haenk.    1:   193.      1830. 
Scirpus   californicus  Britton,   Trans.   N.   Y.    Acad    Sci.    11: 

SO.      1892. 

Perennial,  tall,  up  to  2  m.  high,  the  leaves 
reduced  to  basal  sheaths,  the  involucral  bract 
short  and  subulate.  Umbel  compound ;  spikelets 
6-10  mm.  long,  oblong,  acute,  stalked,  or  some  of 
them  sessile;  scales  ovate,  brown,  the  midvein 
excurrent;  bristles  shorter  than  the  achene  or  as 
long,  short-plumose  below,  barbed  above ;  stamens 
2  or  3,  style  2-cleft ;  achene  obovate,  plano-convex, 
nearly  white,  short-pointed,  its  surface  cellular- 
reticulated. 

Swamps  and  lagoons,  Sonoran  Zones;  Contra  Costa 
County  to  southern  California;  east  to  Louisiana  and 
Florida,  south  to  Guatemala,  Peru,  and  Argentina.  Er- 
roneously recorded  from  New  York.  Type  locality:  Cali- 
fornia. 
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15.  Scirpus  pacificus  Britton. 
Pacific  Coast  Bulrush.     Fig.  660. 

Scirpus  pacificus  Britton;    Parish,   Bull.   S.   Calif.   Acad.   Sci.  4:   8.      1903. 
Scirpus  robustus  compactus  Davy;   Jepson,  Fl.   W.   Mid.   Calif.  87.     1901. 

Perennial  by  rootstocks,  culm  stout,  rDughish  above, 
trigonous,  3-6  dm.  tall.  Leaves  10  nun.  wide  or  less,  the 
longer  often  equaling  the  culin,  those  of  the  involucre  2-5,  at 
least  one  of  them  usually  longer  than  the  inflorescence ;  rays 
of  the  umbel  1-3,  stout.  7  cm.  long  or  less,  or  wanting  and  the 
spikelets  densely  clustered ;  spikelets  ovoid,  obtuse,  1-2  cm. 
long,  about  6  mm.  thick;  scales  brown,  ovate,  puberulent,  tipped 
with  a  recurved  awn  2-4  mm.  long,  bristles  shorter  than  the 
achene ;  stamens  3  ;  achene  orbicular-obovate,  cuneate  at  the 
base,  smooth,  somewhat  shining,  about  3  mm.  long. 

Saline  marshes,  along  the  coast,  Sonoran  and  Transition  Zones; 
southern  California  to  Washington.  Recorded  by  Jepson  and  by  Abrams 
as  S.  robustus  Pursh,  of  the  Atlantic  and  Gulf  Coasts,  which  it  much 
resembles.     Type  locality  :  Long  Beach,   California. 


z 
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16.  Scirpus  paludosus  A.  Nelson. 


Prairie  Bulrush. 


Fig.  661. 


Scirpus  campcstris  Britton,   in    Britton   S:   Brown,   111.    Fl.    ed. 

1,  1:  267.      1896,   not  Roth. 
Scirpus  paludosus  A.  Nelson,  Bull.  Torrey  Club  26:   5.      1899. 
Scirpus,   brittoniaiius  Piper,  Contr.  U.   S.  Nat.   Herb.    11:    157. 

1906. 
S.  robustus  paludosus  Fernald,   Rhodora  2:   241.      1900. 

Perennial  by  slender  rootstocks,  culm  slender, 
smooth,  sharply  triangular,  3-7  dm.  tall.  Leaves 
usually  pale  green,  smooth,  shorter  than  or  over- 
topping the  culm,  2-4  mm.  wide,  those  of  the  involucre 
2  or  3,  the  longer  much  exceeding  the  inflorescence ; 
spikelets  3-10  in  a  dense  terminal  simple  head, 
oblong-cylindric,  mostly  acute,  1.5-25  cm.  long,  5-8 
mm.  in  diameter;  scales  ovate,  membranous,  puberu- 
lent or  glabrous,  pale  to  brown,  2-toothed  at  the  apex, 
the  midvein  excurrent  into  an  ascending  or  spreading 
awn  about  2  mm.  long;  bristles  1-3,  much  shorter 
than  the  achene  or  none;  style  2-cleft;  achene  lenticu- 
lar, obovate  or  oblong-ovate,  mucronulate,  yellow- 
brown. 

.Saline  and  alkaline  marshes,  Sonoran  and  Transition  Zones;  Lower  California  and  southern  California  to 
British  Columbia,  east  to  Texas,  Manitoba,  Minnesota  and  on  the  Atlantic  Coast  from  New  Jersey  to  Quebec. 
About  salt  springs  in  the  middle  States.     Type  locality:  Granger,  Wyoming. 


17.  Scirpus  fluviatilis  (Torr.)  A.  Gray. 
River  Bulrush.     Fig.  662. 

Scirpus   maritimus   flu'^-iatilis   Torr.    Ann.    Lye.    N.    Y.    3:    324. 

1836. 
Scirpus  fluviatilis  A.   Gray,   Man.    527.      1848. 

Perennial  by  rootstocks ;  culm  stout,  smooth, 
triangular  with  nearly  flat  sides,  0.9-2  m.  tall.  Leaves 
8-16  mm.  w'ide.  smooth,  attenuate  to  a  very  long  tip, 
those  of  the  involucre  3-5,  erect  or  spreading,  often 
20  cm.  long:  spikelets  in  a  terminal  imnbel,  solitary  or 
2-3  together  at  the  ends  of  its  long  spreading  or 
drooping  rays,  or  the  central  spikelets  sessile,  oblong- 
cylindric,  acute,  1.6-2.5  cm.  long,  about  7  mm.  in 
diameter;  scales  ovate,  scarious,  puberulent,  the  mid- 
vein  e.xcurrent  into  a  curved  awn  3-4  mm.  long; 
bristles  6,  downwardly  barbed,  about  as  long  as  the 
achene;  style  3-cleft;  achene  sharply  3-angled, 
obovoid,  rather  dull,  short-pointed,  4  mm.  long. 

Tule  land  and  in  sand  along  Calavaras  River,  near 
Stockton,  and  in  Sutter  County,  California;  North  Dakota  to 
Kansas,  Quebec,  and  New  Jersey.  Type  locality:  western 
New  York. 
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18.  Scirpus  microcarpus  Presl. 
Small- fruited  Bulrush.     Fig.  663. 

Scirpus   microcarpus   Presl,    Rel.   Haenk.    1:    195.      1828. 
Scirpus  lenticularis  Torr.    Ann.    Lye.    N.   Y.   3:    32%.    '1836. 
Scirpus  syl'-i'aticus   digyuus   Boeckl.    I.innaea   36:    727.      1870. 

Perennial;  culms  0.9-1.6  m.  tall,  often  stout,  over- 
topped by  the  leaves.  Longer  leaves  of  the  involucre 
usuall\-  exceeding  the  inflorescence;  spikelets  ovoid- 
oblong,  acute,  3-4  mm.  long,  in  capitate  clusters  at 
the  ends  of  the  usually  spreading  raylets ;  scales 
brown  with  a  green  midvein,  bristles  4,  barbed  down- 
wardly nearly  or  quite  to  the  base,  somewhat  longer 
than  the  achene;  stamens  2;  style  2-cleft;  achene 
oblong-obovate,  nearly  white,  plano-convex  or  with  a 
low  ridge  on  the  back,  pointed. 

In  swamps  and  wet  woods,  Upper  Sonoran  and  Transi- 
tion Zones;  southern  California  to  Alaska,  east  to  Nevada, 
Colorado,  Minnesota,  Connecticut,  and  Newfoundland.  Type 
locality:    Nootka   Sound,    Vancouver. 


19.  Scirpus  pallidus  (Britton)  Fernald. 
Pale  Bulrush.     Fig.  664. 

Scirpus    atrovirens    pallidus    Britton,     Trans.     N.     Y. 
Acad.  Sci.  9:  14.      1889. 

Scirpus  pallidus   Fernald,    Rhodora    8:    162.      1906. 

Perennial,  with  short  rootstocks ;  culms 
stout,  triangular,  0.9-1.3  m.  high.  Leaves 
pale,  elongated,  6-15  mm.  wide,  somewhat 
nodulose,  umbel  usually  compound  ;  spikelets 
oblong,  numerous  in  dense  capitate  clusters 
6-8  mm.  in  diameter ;  scales  pale,  ovate,  acute, 
tipped  with  an  awn  about  one-half  as  long  as 
the  body ;  bristles  6,  downwardly  barbed, 
about  as  long  as  the  oblong,  trigonous  achene. 

In  brooks  and  swamps,  Transition  Zone;  Oregon 
and  Washington,  east  to  New  Mexico,  Texas,  Kan- 
sas, and  Manitoba.  Reported  from  Minnesota.  Type 
locality:  Indian  Territory  [Oklahoma].  Recorded 
from  Washington  by  Piper,  and  by  Watson  from 
Oregon  as  S.  atrovirens. 


20.  Scirpus  congdoni  Britton. 
Congdon's  Bulrush.     Fig.  665. 

.Scirpus  congdoni  Britton,  Torreya  18:   36.      1918. 

Perennial  by  short  stout  rootstocks ;  culms  slender, 
erect,  smooth,  somewhat  trigonous,  4-5  dm.  high,  leaf- 
bearing  below  the  middle.  Leaves  linear,  sinooth, 
acuminate,  5-6  mm.  wide,  the  lower  ones  1.5-2  dm.  long, 
the  upper  shorter;  umbel  more  or  less  compound,  its 
principal  rays  3-6,  very  slender,  8  cm.  long  or  less ; 
spikelets  capitate  at  the  ends  of  the  rays  and  raylets, 
several-flowered,  the  heads  7-10  mm.  in  diameter;  scales 
brown,  ovate  to  ovate-lanceolate,  abruptly  acuminate ; 
style  3-cleft ;  achene  pale,  trigonous,  about  2  mm.  long, 
short-beaked;  bristles  filiform,  curled,  slightly  rough- 
ened, rather  longer  than  the  achene. 

Madera,  Plumas,  and  Fresno  Counties  in  the  Transition  Zone, 
California.  Type  locality:  Upper  San  Joaquin,  Madera  County, 
California.     Referred  by  Watson  to  S.  u'trovireus. 
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21.  Scirpus  lineatus  Alichx. 
Reddish  Bulrush.     Fig.  666. 

Scirpus  liitcatus  Miclix.  Fl.  Bor.  Am.   1:  32.      1803. 

Perennial  by  stout  rootstocks ;  culms  triangular, 
erect,  0.3-1  m.  high,  leafy.  Leaves  4-8  mm.  wide,  not 
exceeding  the  inflorescence,  light  green,  flat,  rougli- 
margined ;  umbels  decompound,  the  rays  very  slender, 
becoming  pendulous;  spikelets  mostly  solitary  at  the 
ends  of  the  raylets,  oblong,  obtuse,  6-10  mm.  long, 
about  2  mm.  in  diameter ;  scales  ovate  or  oblong, 
reddish-brown  with  a  green  midvein ;  bristles  6,  weak, 
smooth,  entangled,  much  longer  than  the  achene, 
equaling  the  scales  or  longer ;  stamens  3 ;  style 
3-cleft ;  achene  oblong  or  oblong-obovoid,  pale  brown, 
narrowed  at  both  ends,  3-angled.  short-beaked. 

In  swamps  and  wet  meadows.  Transition  Zone;  Jackson 
and  Josephine  Counties,  Oregon;  Texas  to  Georgia,  Ontario 
and  New  Hampshire.     Type  locality:   Carolina. 


22.  Scirpus  criniger  A.  Gray 
Fringed  Bulrush.     Fig.  667. 


Scirpus  criniger  A.  Gray,  Proc.  Am.  Acad.  7:   392.      1867. 

Perennial  by  rootstocks ;  culms  slender,  roughish  above, 
trigonous,  erect,  7  dm.  high  or  less.  Leaves  linear  or  linear- 
lanceolate,  flat,  rough-margined,  3-6  mm.  wide,  the  basal  ones 
sometimes  as  long  as  the  culm,  those  of  the  culm  few,  distant, 
short;  spikelets  5-10,  oblong,  1  cm.  long  or  less,  in  a  dense 
terminal  head  subtended  by  a  few  involucral  bracts  4-8  mm. 
long ;  scales  membranous,  oblong ;  bristles  about  6,  upwardly 
barbed,  much  exserted,  3-4  times  as  long  as  the  achene ; 
filaments  elongated ;  style  3-cleft ;  achene  oblong-obovate, 
trigonous,  short-tipped,  2-3  mm.  long. 

Upland  marshes,  Canadian  Zone,  Mendocino  and  Eldorado  Counties, 
California,  to  Josephine  County,  Oregon.  Type  locality:  Red  Moun- 
tain, Humboldt   County,  California. 


8.    DULICHIUM  L.  C.  Richard:   Fers.  Syii.   1:  63.     1805. 

h.  tall  perennial  sedge  with  terete  hollow-jointed  culms,  leafy  to  the  top,  the  lower  leaves 
reduced  to  sheaths.  Spikes  axillary,  peduncled,  simple  or  compound.  Spikelets  2-ranked,  flat, 
linear,  falling  away  from  the  axis  at  maturity!?),  many-flowered.  Scales  2-ranked,  carinate, 
conduplicate,  decurrent  on  the  joint  below.  Flowers  perfect.  Perianth  of  6-9  retrorsely 
barbed  bristles.  Stamens  3.  Style  2-cleft  at  the  summit,  persistent  as  a  beak  on  the  summit 
of  the  achene.  .Achene  linear-oblong.  [Name  said  to  be  from  diilcichiiiiuiii.  a  Latin  name 
for  some  sedge.] 

A  monotypic  genus  of  eastern  North  America. 
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1.  Dulichium  arundinaceum  (L.)  Britton. 


Dulichiuni. 


Fig.  668. 


Cyperus  arundinaceus  L.  Sp.  PI.  44.      1753. 

Cyperus  spathaceus  L.  Syst.  ed.  12,  2:  275.      1767. 

Dtilichinm  spathaceum  Pers.  Syn.   1:  65.      1805. 

Dulichium  arundinaceum  Britton,   Bull.   Torrey  Club  21: 
29.      1894. 

Culm  Stout,  0.3-1  m.  tall,  erect.  Leaves 
numerous,  flat,  2-8  cm.  long.  4-8  mm.  wide, 
spreading  or  ascending,  the  lower  sheaths  blade- 
less,  brown  toward  their  summits ;  peduncles 
4-25  mm.  long ;  spikelets  narrowly  linear,  spread- 
ing, 1-2.5  cm.  long,  about  2  mm.  wide,  6-12- 
fiowered ;  scales  lanceolate,  acuminate,  strongly 
several-nerved,  appressed,  brownish  ;  bristles  of 
the  perianth  rigid,  longer  than  the  achene ;  style 
long-exserted,  persistent. 


Swamps,  Transition  Zone;  Humboldt  County,  Cali- 
fornia, to  Oregon,  British  Columbia,  east  to  Montana, 
Nebraska,  Texas,  Florida,  and  Nova  Scotia.  Type  local- 
ity:    Virginia. 


7.    HEMICARPHA  Xees  &  Arn:  Edinb.  New  Phil.  Journ.   17:  263.     1834. 

Low  tufted  mostly  annual  sedges,  with  erect  or  spreading,  almost  filiform  culms  and  leaves, 
and  terete  small  terminal  capitate  or  solitary  spikelets  subtended  by  a  1-3-leaved  involucre. 
Scales  spirally  imbricated,  deciduous,  all  subtending  perfect  flowers.  Perianth  of  a  single 
hyaline  sepal  (bract?)  between  the  flower  and  the  rachis  of  the  spikelet ;  bristles  none. 
Stamens  1-3.  Style  2-cleft,  deciduous,  not  swollen  at  the  base.  Achene  oblong,  turgid  or 
lenticular.     [Greek,  in  allusion  to  the  single  sepal.] 

About  5  species,  natives  of  temperate  and  tropical  regions.     Type  species,  Hcmicarpha  isolcpis  Nees. 


Scales  short-tipped  or  niucronate. 
Scales  awned. 

Scales  rhombic-obovate,  abruptly  awned. 

Scales  lanceolate  to  ovate-lanceolate,  narrowed  above  into  the  awn. 


1.  H.    micrantha. 

2.  H.   aristulata. 

3.  H.   occidentalis. 


1.  Hemicarpha  micrantha  (\'ahl )  Pax. 
Common  Hemicarpha.     Fig.  669. 

Scirpus  micranthus  Vahl,   Enum.  2:   254.      1806. 

Hemicarpha    stibsguarrosa    Nees    in    Mart.    Fl.    Bras.    21  : 
61.      1842. 

Hemicarpha  micrantha  Pax  in  E.  &  P.  Nat.  Pflf.  22:  105. 
1887. 

Annual ;  glabrous ;  culms  compressed, 
grooved,  2-10  cm.  long,  mostly  longer  tiian  the 
setaceous  smooth  leaves.  Spikelets  ovoid,  many- 
flowered,  obtuse,  about  2  mm.  long ;  involucral 
leaves  usually  much  exceeding  the  spikelets ; 
scales  brown,  obovate,  with  a  short  blunt 
spreading  or  recurved  tip ;  stamen  1 ;  achene 
obovate-oblong,  obtuse,  mucronulate,  little  com- 
pressed, light  brown. 

Moist  soil,  Transition  Zone;  Tuolumne  County,  Cali- 
fornia, north  to  Washington;  east  to  Florida  and  New 
Hampshire;  West  Indies;  Mexico;  continental  tropical 
America.     Type  locality:    (?)    South  America. 
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2.  Hemicarpha  aristulata  (Coville)  Smyth. 
Awned  Hemicarpha.    Fig.  670. 


Hemicarpha   micrantha    aristulata   Coville,    Bull.    Torrey    Club 

21:  36.      1894. 
Hemicarpha    aristulata    Smyth,    Trans.    Kans.    Acad.    Sci.     16: 

163.      1899. 
Hemicarpha   iutcrmcdia    Piper ;    Piper    &    Beattie,    Fl.    Palouse 

Reg.  36.      1901. 


Annual,  similar  to  the  preceding  species;  culms 
2  dm.  high  or  less,  longer  than  the  setaceous  leaves. 
Leaves  of  the  involucre  1-3,  sometimes  2  cm.  long; 
spikelets  ovoid,  4-8  mm.  long;  scales  rhombic- 
obovate,  brown,  rather  abruptly  contracted  into  a 
subulate,  spreading  or  somewhat  recurved  awn  about 
as  long  as  the  body;  style  short;  achene  oblong  or 
narrowly  obovate,  black. 


Moist  soil,  Tehama  County,  California;  Almota,  Washing- 
ton; Texas  to  Kansas,  Colorado  and  Wyoming.  Type  locality: 
Te.xas. 


3.  Hemicarpha  occidentalis   A.   Gray.         , 
Western  Hemicarpha.     Fig.  671. 

Hemicarpha  occidentalis  A.  Gray,  Proc.  Am.   Acad.  7:  391.      1S67. 

Scirpus  occidentalis  Clarke,  Kew  Bull.  Add.  Ser.  8:  30.      1908,  not 
Chase  1904. 

Annual,  diminutive,  pale  green;  culms  filiform,  tufted, 
2-4  cm.  high.  Leaves  filiform,  as  long  as  the  culm  or 
shorter,  those  of  the  involucre  similar  to  the  lower  ones, 
much  exceeding  the  spikelets ;  spikelets  subglobose,  about 
2  mm.  in  diameter,  several-  to  many-flowered ;  scales 
lanceolate  to  ovate-lanceolate,  tapering  into  a  spreading 
awn  nearly  as  long  as  the  body. 

Yosemite  Valley,  California;  Falcon  Valley,  Washington. 
Type  locality:  Yosemite  Valley,  California.  Cyperus  infle.vus 
Muhl.  has  been  mistaken  for  this  plant. 


9.    RYNCHOSPORA   \ahl,  Enuni.  2:  22').     1806. 

Leafy  sedges,  mostly  perennial  by  rootstocks,  with  erect  3-angled  or  terete  culms,  narrow, 
fiat  or  involute  leaves,  and  ovoid-oblong  or  fusiform,  variously  clustered  spikelets.  Scales 
thin,  1-nerved,  imbricated  all  around,  usually  mucronate  by  the  excurrent  midvein,  the  lower 
empty.  Upper  flowers  imperfect,  the  lower  perfect.  Perianth  of  1-20  (mostly  6)  upwardly 
or  downwardly  barbed  or  scabrous  bristles,  wanting  in  some  species.  Stamens  commonly  3. 
Style  2-cleft,  2-toothed,  or  rarely  entire.  Achene  lenticular  or  swollen,  not  3-angled,  smooth 
or  transversely  wrinkled,  capped  by  the  persistent  base  of  the  style  (tubercle),  or  in  some 
species  by  the  whole  style.     [Greek,  referring  to  the  beak-like  tubercle.] 

About  200  species,  widely  distributed,  most  abundant  in  warm  regions.  Besides  the  following,  some  48 
other  species  occur  in  the  southern  and  eastern  United  States.     Type  species,  Rynchospora  aurca  Vahl. 


Spikelets  nearly  white;  bristles  9-15. 
Spikelets  brown;  bristles  about  6. 


1.  7?.   alba. 

2.  R.   capitellata. 
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1.  Rynchospora  alba  (L.)  Vahl. 
White  Beaked-rush.     Fig.  672. 

Schoenus  albus  L.  Sp.  PI.  44.      1753. 
Ryncliospora  alba  Vahl,  Enum.  2:   236.      1806. 

Pale  green;  rootstocks  short;  culms  slender  or 
filiform,  glabrous,  1.5-5  dm.  tall.  Leaves  bristle-like, 
0.5-1  mm.  wide,  shorter  than  the  culm ;  spikelets  in 
1-4  dense  corymbose  clusters,  narrowly  oblong,  acute 
at  both  ends,  4—6  mm.  long ;  scales  ovate  or  ovate- 
lanceolate,  nearly  white,  acute;  bristles  9-15,  down- 
wardly barbed,  slender,  about  as  long  as  the  achene 
and  tubercle ;  achene  obovate-oblong,  smooth,  pale 
brown,  lenticular;  tubercle  triangular-subulate,  flat, 
one-half  as  long  as  the  achene. 

In  bogs,  Transition  and  Canadian  Zones;  Yosemite  Valley, 
California,  north  to  Alaska,  east  to  _Idaho,  Minnesota,  Ken- 
tucky, Florida,  and  Newfoundland.  Europe  and  Asia.  Type 
locality:  Europe. 


2.  Rynchospora  capitellata  (Michx.)  A'ahl. 
Brownish  Beaked-rush.     Fig.  673. 

Schoenus  capitellatus  Michx.   Fl.   Bor.  Am.   1 :   36.      1803. 
Rynchospora  capitellata  Vahl,  Enum.  2:  235.      1805. 

Rootstocks  slender;  culms  trigonous,  smooth,  slender,  erect. 
2-10  dm.  high.  Leaves  flat,  1-3  mm.  wide,  shorter  than  the  culm  ; 
spikelets  glomerate  in  few  or  several  axillary  dense  clusters, 
oblong,  narrowed  at  both  ends,  3-4  mm.  long;  scales  brown, 
lanceolate ;  bristles  about  6,  downwardly  barbed  or  rarely  smooth, 
about  as  long  as  the  achene  and  tubercle ;  achene  obovate,  brown, 
smooth ;  tubercle  subulate. 

Sphagnum  bog  near  Brookings,  Oregon  {Morton  E.  Peck)  ;  Michigan  to 
Arkansas,  Maine,  and  Georgia.  The  Oregon  specimen  is  provisionally  re- 
ferred to  this  species,  but  the  specimens  collected  are  young,  and  achenes 
have  not  been  seen. 


10.  MARISCUS  (Hall.)  Zinn,  Cat.  Hort.  Goett.  79.  1757. 
Perennial  leafy  sedges,  the  spikelets  oblong  or  fusiform,  few-flowered,  variously  clustered. 
Scales  imbricated  all  around,  the  lower  empty,  the  middle  ones  mostly  subtending  imperfect 
flowers,  the  upper  usually  fertile.  Perianth  none.  Stamens  2  or  sometimes  3.  Style  2-3-cleft, 
deciduous  from  the  summit  of  the  achene,  its  branches  sometimes  2-3-parted.  Achene  ovoid 
to  globose,  smooth  or  longitudinally  striate.  Tubercle  none.  [Latin,  referring  to  the  swamp 
or  marsh  habitat  of  some  species.] 

About  40  species,  natives  of  tropical  and  temperate  regions.     Besides  the  following,  two  others  occur  in  the 
cast-ern  United  States.     Tvpe  species,  Schoenus  mariscus  L. 


1.  Mariscus  calif ornicus   (S.  Wats.)   Britton. 


Saw-grass. 


Fig.  674. 


Cladiuvi   vwiisciis  californicuin   S.    Wats.    Bot.    Calif.   2:    224.      1880. 

Culm  stout,  1-2  m.  high,  obtusely  3-angled.  Leaves  very 
long,  glabrous,  7-10  mm.  wide,  the  margins  spinulose-serrulate ; 
umbels  numerous,  decompound,  forming  a  large  panicle;  spike- 
lets glomerate  at  the  ends  of  the  raylets,  narrowly  ovoid,  acute, 
about  5  mm.  long;  scales  acute,  striate;  uppermost  scale  sub- 
tending a  perfect  flower;  stamens  2;  achene  ovoid,  pointed, 
smooth,  shining,  about  2  mm.  long. 

Swamps,  Sonoran  Zones;  .San  Bernardino  and  Inyo  Counties  and  re- 
corded from  near  San  Gabriel,  Los  Angeles  County;  Nevada;  Arizona; 
northern  Mexico.     Type  locality:  near  San  Gabriel,  California. 
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11.    SCHOENUS  L.  Sp.  PL  42.     1753. 

Perennial  sedges,  with  stiff,  tufted  culms,  basal,  narrow  or  semitercte  leaves,  the  one-  to 
few-flowered  spikelets  clustered,  capitate  or  paniculate,  the  clusters  subtended  by  1  bract  or 
few.  Scales  imbricated  in  2  series,  the  lower  ones  empty,  the  upper  subtending  flowers. 
Perianth  of  3-6,  scabrous  or  plumose  bristles.  Stamens  3.  Style  slender,  scarcely  enlarged 
at  the  base,  3-cleft,  deciduous.     Achene  trigonous;  tubercle  none.     [Greek,  a  rush.] 

Sixty  species  or  more,  mostly  natives  of  the  Old  World,  the  following  typical. 


1.  Schoenus  nigricans  L.      "    | 
Black  Sedge.     Fig.  675.  ^ 

Sclweniis  niyricans  L.   Sp.   PI.  43.      1753. 

Glabrous  ;  culms  2-7  dm.  tall,  mostly  longer  than  the  leaves. 
Leaves  similar  to  the  culm,  stiff,  sharp-pointed,  semiterete,  0.5-1.5 
mm.  thick,  their  bases  dark  brown  or  nearly  black,  shining; 
involucre  of  2  bracts,  one  of  them  elongated,  sometimes  8  cm. 
long;  spikelets  about  1  cm.  long,  in  a  dense,  terminal,  capitate 
cluster,  5-8-flowered,  compressed,  their  scales  dark  chestnut- 
brown,  or  nearly  black,  lanceolate,  carinate,  acuminate,  somewhat 
shining ;  perianth-bristles  6,  plumose ;  achene  ellipsoid,  white, 
shining,  about  2  mm.  long;  shorter  than  the  bristles. 

About  Hot  Springs,  San  Bernardino  County,  California;  Florida;  Baha- 
mas; Cuba;   Europe.     Type  locality:  Europe. 


12.    KOBRESIA  Willd.  Sp.  PI.  4:  205.     1805. 

Slender  arctic  and  mountain  sedges,  with  erect  culms  leafy  below,  and  few-flowered  spike 
lets  variously  clustered.     Scales  of  the  spikelets  1-flowered,  the  lower  usually  pistillate,  and 
the  upper  staminate.     Stamens  3.     Perianth-bristles  or  perigynium  wanting.     Ovary  oblong, 
narrowed  into  a  short  style ;  stigmas  2-3,  linear.     Achene  obtusely  angled,  sessile.     [In  honor 
of  Von  Kobres,  a  naturalist  of  Augsburg.] 

About  30  species,  widely   distributed  in  arctic  and  mountainous  regions.     Type  species,   Kobrcsia  scirpina 
Willd. 


1.  Kobresia  bellardi  (All.)  Degland. 
Bellard's  Kobresia.    Fig.  676. 

Carex  bellardi  All.  Fl.  Ped.  2:  264.  pi.  92,  f.  2.      1785. 

Kobrcsia  scirpina  Willd.  Sp.  PI.  4:  205.     1805. 

Kobresia  bellardi  Degland,  in  Loisel.  Fl.  Gall.  2:  626.     1807. 

Culms  very  slender,  1^.5  dm.  tall,  longer  than  the 
very  narrow  leaves.  Old  sheaths  fibrillose,  brown  ; 
margins  of  the  leaves  more  or  less  revolute ;  spike 
subtended  by  a  short  bract,  or  bractless.  densely 
flowered  or  sometimes  interrupted  below,  1.5-3  cm. 
long.  3-4  mm.  in  diameter;  achenes  rather  less  than 
2  mm.  long.  1  mm.  thick,  appressed. 

Alpine  ridge  of  the  Wallowa  Mountains,  Oregon;  British 
Columbia  to  Alaska,  east  to  Greenland,  south  on  the  Rocky 
Mountains  to  New  Mexico.  Europe  and  Asia.  Type  locality: 
Europe. 
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13.    CAREX-  L.  Sp.  PI.  972.    1753. 

Grass-like  sedges,  perennial  by  rootstocks.  Culms  mostly  triangular,  often  strongly 
phyllopodic  or  aphyllopodic.  Leaves  three-ranked,  the  upper  (bracts)  elongate  or  short, 
and  subtending  the  spikes  of  flowers,  or  wanting.  Plants  monoecious  or  sometimes  dioeci- 
ous. Spikes  one  to  many,  either  wholly  pistillate,  wholly  staminate,  androgynous  or  gynae- 
candrous,  sessile  or  peduncled,  the  base  of  the  peduncle  often  with  a  perigynium-like  or 
spathe-like  organ  (cladoprophyllum)  surrounding  it.  Flowers  solitary  in  the  axils  of 
scales  (glumes).  Perianth  none.  Staminate  flowers  of  three  (or  rarely  two)  stamens, 
the  filaments  filiform.  Pistillate  flowers  of  a  single  pistil,  with  a  style  and  two  or  three 
stigmas.  Style  either  (1)  jointed  with  the  apiculate-tipped  or  rounded  achene  and  wither- 
ing and  at  length  deciduous ;  or  (2)  continuous  with  achene,  persistent,  indurated  and  not 
withering.  Achene  triangular,  lenticular  or  plano-convex,  completely  surrounded  by  the 
perigynium  or  rarely  rupturing  it  in  ripening.  Rhacheola  occasionally  developed.  [The 
classical  Latin  name,  probably  derived  from  the  Greek,  to  cut,  referring  to  the  sharp  leaf- 
blades  of   some  species]. 

Species  more  than  1000,  all  continents,  but  least  developed  in  the  tropics.     Type  species,  Carc.v  pulicaris  L. 

Spike  one. 

Stigmas  two;     achenes  lenticular. 

Perigynia  many-striate.  1.   Aardinae. 

Perigynia  nerveless  ventrally.  5.   Capitatae. 

Stigmas  three;    achenes  triangular.  „        j         ■     .,, 

Perigynia  strongly  inflated,  sessile,  not  becoming  reflexed;    pistillate  scales  persistent. 

2.   Inflatae. 
Perigynia  not  inflated. 

Pistillate  scales  deciduous;    perigynia  stipitate,   at  least  the  lower  reflexed  at  maturity. 

Perigynia  dark-tinged;    style  jointed  with  achene.  3.   Athrochlaenae. 

Perigynia  straw-color;    style  continuous  with  achene.  39.   Pauciflorae. 

Pistillate  scales  persistent;    perigynia  not  reflexed  at  maturity. 

Perigynia  rounded  and  beakless  at  apex,  many-nerved.  19.   Polytrichoideae. 

Perigynia  not  rounded  at  apex,  beakless  or  beaked. 

Perigynia  lanceolate.  6.   Circinatae. 

Perigvnia  not  lanceolate. 

Perigynia  finely  striate.  1.  Nardinae. 

Perigynia  2-keeled,  otherwise  nerveless. 

Culms  dioecious  or  nearly  so.  ,  22.    Scirpinae. 

Spikes  androgynous. 

Perigynia  pubescent  or  puberulent,  2.5-4  mm.  long.  21.   Filifoliae. 

Perigynia  glabrous,  5-7   mm.   long.  20.   Firmiculjies. 

Spikes  more  than  one. 

Stigmas  two;    achenes  lenticular. 

Lateral   spikes    sessile,    short    (rarely    somewhat    elongated),    the    terminal    one    androgynous    or    gynae- 
candrous. 
Perigvnia  not  white  puncticulate. 

Rootstocks  long-creeping,  the  culms  arising  singly  or  few  together. 

Spikes  densely  aggregated  into  a  globose  or  ovoid  head,  appearing  like  one  spike. 

6.  FOETIDAE. 

Spikes,  at  least  the  lower,  distinct. 

Perigynia  plano-convex,   sharp-edged,   the  beak  obliquely  cut,   bidentulate   in  age. 

7.  DiVISAE. 

Perigynia  much  flattened,   wing-margined  at  least  above,  the  beak  deeply  bidentate. 

8.  Arenariae. 
Cespitose  or  rootstocks  short-creeping. 

Spikes  androgynous. 

Perigynia  with  body  abruptly  contracted  into  the  beak. 

Spikes  few   (usually  ten  or  less)  ;     perigynia  green  or  tinged  with  reddish  brown. 

10.  Muhlenbergianae. 
Spikes  numerous;    perigynia  yellowish  or  brownish. 

Perigynia  yellowish;     opaque  part   of  leaf-sheaths  usually  transversely  rugulose. 

11.  MULTIFLORAE. 

Perigynia  brownish;    opaque  part  of  leaf-sheaths  not  transversely  rugulose. 

12.  Paniculatae. 
Perigynia  with  body  tapering  into  the  beak.                                               13.   Stenorhynchae. 

Spikes  gynaecandrous. 

Perigynia  at  most  thin-edged. 

Perigynia  spreading  or  ascending  at  maturity.  14.   Stellulatae. 

Perigynia  appressed.  15.  Deweyanae. 

Perigynia  narrowly  to  broadly  wing-margined.  16.   Ovales. 

Perigynia  white   puncticulate.  17.   Canescentes. 

Lateral  spikes  elongated,  peduncled  or  sessile;    terminal  spike  staminate,  or  if  rarely  gynaecandrous,  the 
lateral  spikes  peduncled. 
Lowest  bract  long-sheathing,  jiistillate  spikes  not  very  many-flowered.  26.   Bicolores. 

Lowest  bract  sheathless  or.  if  more  or  less  sheathing,  the  pistillate  spikes  very  many-flowered. 
Achenes  not  constricted  in  the  middle.  ^^-  Acutae. 

Achenes  constricted  in  the  middle;    scales  sharp-pointed,  three-nerved.         36.   Cryptocarpae. 
Stigmas  three;    achenes  triangular.  . 

Lateral  spikes  very  numerous,  sessile,  short;    perigynia  plano-convex,  strongly  lacerate-winged. 

9.  Macrocephai.ae. 

Lateral  spikes  not  very  numerous,  usually  not  sessile;    perigynia  not  lacerate-winged. 
Perigynia  pubescent  or  at  least  puberulent. 

Pistillate  spikes  with  from  few  to  about  25  perigynia. 

Bracts  of  non-basal  pistillate  spikes  sheathless  or  very  nearly  so.  23.   Montaxae. 

Bracts  of  non-basal  pistillate  spikes  sheathing. 

Bracts  more  or  less  purplish-tinged,  the  blades  absent  or  rudimentary. 

24.   Digitatae. 


*  Text  (except  zonal  distribution)  contributed  by  and  illustrations  (with  a  few  exceptions) 
prepared  under  the  direction  of  Mr.  Kenneth  K.  Mackenzie. 
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Bracts  with  blades  well  developed.  ,      ,.       . 

Terminal  spike  on  many  of  the  culms  wholly  pistillate;    the  culms  largely  dioecious. 

11.    SCIRPINAE. 

Terminal   spike  staminate;     culms   never   dioecious. 
Pistillate  spikes  very  many-flowered. 
Perigynia  glabrous.  ,        .  ,       .  ,    ,      •, 

Style  jointed  with  achene,  at  length  withering  and  deciduous. 
Lowest  bract  strongly  sheathing. 

Rootstocks   long-creeping;     scales   purplish-tinged.  ^,     ,  •  ^     ■ 

Rootstocks  not  long-creeping;    scales  greenish  to  reddish  brown  or  blackish  tinged. 
Scales   greenish  or  light  reddish-brown-tinged. 

Perigynia  with  beak  not  bidentate  with  stiff  teeth. 

Pistillate  spikes  erect  on  stiff  peduncles.  28.   Laxiflorae. 

Pistillate  spikes  slender  on  slender  peduncles,  the  lower  drooping. 

29.   Debiles. 
Perigynia  with  beak  bidentate  with   stiff  teeth.  38. 

Scales  dark  reddish-brown-  to  blackish-tinged.  30. 

Lowest  bract  sheathless  or  very  short-sheathing. 

Pistillate  spikes  narrowly  cylindric,   elongate.  32.   Anomalae. 

Pistillate  spikes  ovoid,  oblong  or  linear.  . 

Freely    long    stoloniferous,    not    cespitose    (perigynia    glaucous    green;    pistillate    spikes 

drooping).  ^f   LiMOSAE. 

Cespitose.  34.  Atratae. 

Stvle  continuous  with  achene,  indurated  and  persistent. 

"Perigynia  nerveless  except  for.marginal  nerves.  3L    Irachychlaenae. 

Perigynia  several-  to  many-nerved. 

Perigynia  or  leaves  or  both  pubescent.  37.   Hirtae. 

Perigynia  and  leaves  not  pubescent. 

Perigynia  coarsely  ribbed.  40.   Physocarpae. 

Perigynia  finely  and  closely  ribbed.  -*1-    Pseudo-cypereae. 


25.   Triquetrae. 
57.  Hirtae. 


27.   Paniceae. 


Extensae. 
Frigidae. 


1.    Nardin.-\e. 


Represented  by  one  species  in  our  range. 


1.   C.  hepburnii. 


2.     In  PLATA  E. 
Scales    Lnerved;     perigynia   ovoid,   inflated,   tapering  at  apex;     staminate  part   of  spike  scarcely   conspicuous; 

achenes  L25  mm.  long.  ^       ^  ^,         ,        ,,        u     ,    ^-   ^-  ''"r/'''°"'"';      , 

Scales   3-nerved;     perigynia   broadly   ovoid,    strongly   inflated,   very   abruptly   short-beaked;     staminate   part   ot 

spike  conspicuous;  achenes  2  mm.  long. 


3.   C.   breweri. 


3.   Athrochlaenae. 

Densely  cespitose;    leaf-blades  involute,  1  mm.  wide  or  less;    staminate  flowers  few;  perigynia  erect  until  full 
r„o,,,rit„  4.   C.  pyrenaica. 


ShoTt^  stoloniferous;   leaf-blades  flat,   L5   mm.   wide   or  more;    staminate   flowers  conspiciious;    perigynia  early 
spreading  or  deflexed. 


Represented  by  one  species  in  our  range. 
Represented  by  one  species. 
Represented  by  one  species  in  our  range. 


4.       CiRCINAT.XE. 

5.    Capitatae. 
6.    Foetidae. 


5.  f.  nigricans. 

6.  C.  ciycinata. 

7.  C.  capitata. 

8.  C.    vernacnla. 
leaf-blades    narrowly 


7.     DiVISAE. 
Rootstocks    slender,    light    brownish;      culms    obtusely    triangular,     normally    smooth; 
involute. 
Perigynia  long-beaked;    heads  dioecious  or  nearly  so. 
Perigynia  short-beaked;    heads  androgynous. 
Rootstocks  stout;    culms  acutely  triangular,  normally  rough  above. 

Perig>-nia  chestnut,  thick,  the  beak  about  one-fifth  as  long  as  the  body. 

Perigynia  blackish  in  age,  the  beak  one-third  to  one-half  as  long  as  the  body.        ,.  ,     .  ,      i       r  * 

Scales   very   dark   chestnut-brown,    shining;    perigvnia    3.5-4.S   mm.    long,   polished,    scarcely    hyaline   at 

apex.  .1--   ^-  ra"'" 


9.   C.  douglasii. 
10.   C.  stenophylla. 

IL   C.  simiilata. 


Scales  lighter-colored,  dull;    perigynia  3-4  mm.  long,  dull,  strongly  hyaline  at  orifice 

13.   C.  praegracins. 


Represented  by  one  species  in  our  area. 
Represented  by  one  species. 


8.   Arenarl^e. 
9.   Macrocephalae. 


14.  C.  .ticcata. 

15.  C".  macroccphala. 


10.     MUHLENBERGIANAE. 
Densely  cespitose;    head  ovoid;  capitate;    body  of  perigynium  serrulate  to  the  middle.  . 


Rootstocks 

Scales  obtuse- 
Scales  strongly 


elongate;     head  linear,   interrupted;   bodv   of  perigynium  usually   serrulate  on   iipper  margin  only, 
btuse-  to  short-cuspidate,  half  as  long  as  the  spreading  perigynia.  17.   C.   I'alhcola. 

trongly  cuspidate,  concealing  the  appressed  perigynia.  l*'-   ^-   tiimiiiicoia. 


11.    Multiflorae. 

Scales  strongly  hyaline-margined;    sheaths  little  or  not  at  all  cross-rugulose.  iq    r'      7 

Perigynia  sharp-margined  above,  brownish  black  at  maturity.  1^-   ^-      ."^'^\f.,.. 

Perigvnia  narrowlv  thin-winged  to  base,  straw-color  at  maturity.  -0-   t.  stenoptc  "• 

Scales   not   or   but   little   hyaline-margined;     sheaths    normally    more    or   less   cross-rugulose;     perigynia   straw- 
color,  yellowish  or  tawny  at  maturity,  sharp-margined  to  base.  ,      u     i        f  ■       -.•,,,ii 
Perigynia    3-4.5    mm.    long;    pistillate    scales    (except   lowest)    acute    to    short-awned;    beak    ot    perigynium 
shorter  than  body.                                                                                                         .                  i                 j          t     11 
Ligule  conspicuous,  as  long  as  wide;    scales  brownish-tinged;    perigynia  strongly   nerved  ventrauy. 
\                                                                                                                                                                               21.   C.   dcnsa. 
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Ligule  very  short;    scales  reddish-brown-tinged.  ,,        ,      ,     ,  .      ,  ,  ,  , 

Perigynia  flat  and   nerveless   or  nearly   so  ventrally,   the  body  sparingly  serrulate   above,   contracted 

into  beak  --•   '^^   ''-'^'^aria. 

Perigynia   low-convex    and   strongly    nerved   ventrally,    the   body    strongly   serrulate   above,   abruptly 

contracted  into  the  beak.  ,  .     ,      ,       .         •        .       -^[   ^-   ^/''^li'^"}''l'^\ 

Perigynia  2.25-3.25   mm.  long;   pistillate   scales  strongly  awned;   beak  of  perigynium  about  length   ot   body. 
Leaf-blades  shorter  than  culm,   little  roughened.  24.   C.  dudleyi. 

Leaf-blades  e.xceeding  culms,  very  rough.  2o.   C.  rulpmotdea. 

12.    Paniculatae. 

Leaf-blades  1-2.5  mm.  wide;  head  little  interrupted;  perigynia  2-2.75  mm.  long,  shining,  not  concealed  by  the 
scales;  sheaths  not  copper-tinged  at  mouth.  .        .      ,    ,  ,  ^^•„''-   ''""'^,''"j    ,       ^.u 

Leaf-blades  2.5-6  mm.  wide;  head  interrupted,  compound;  perigynia  3-4  mm.  long,  dull,  concealed  by  the 
scales;  sheaths  copper-tinged  at  mouth.  27.   C.  cusickn. 

13.    Stenorhynchae. 

Perievnia  3-4  mm.  long,  the  beak  much  shorter  than  the  body;  scales  strongly  dark-tinged. 

Leaves  clustered  at  base;   sheaths  not  green  and  white-mottled  dorsally;   culms  slender;   perigynia  spongy 

at  base  28.   C.  jonesii. 

Leaves    not   clustered    at   base;    sheaths    green    and    white-mottled   dorsally;    culms    thick    at    base,    strongly 

aphyllopodic.  '  ,  ,  j      ^  .  .,1.  •         • 

Sheaths    not    cross-rugulose    ventrally,    concave    or    truncate    and    not    prolonged    at    mouth;    perigynia 
"  strongly  spongy  at  base,  sharply  bidentate;  stigmas  long;  culms  weak.  29.   C.  nervina. 

Sheaths  cross-rugulose  ventrallv,  convex  and  prolonged  at  mouth;  perigynia  little  spongy  at  base,  very 
shallowly  bidentate;   stigmas  short;  culms  not  weak.  ^  ^0-   V-  "ejirophora. 

Periffvnia  4-6  mm.  long,  the  beak  about  equaling  or  longer  than  the  body;  scales  not  dark-tinged. 

°-'  31.  C.  stipata. 

14.    Stellulatae. 

Spikes  in  a  small    (6-10  mm.  long)   densely  capitate  brownish-black  head.  32.   C.  illota. 

Suikes  more  or  less  widely  separate,   not  brownish-black.  ,,/-,-,■ 

Beak  of  perigj-nium  with  few  weak  serrulations,  the  body  broadest  near  middle.  33.   C.  laeviciilmis. 

Beak  of  perig\-nium  strongly  serrulate,  the  body  broadest  near  base.       ,       ,  ,     ,        ,  .     ,  r  , 

Beak  of  perigvnium  bluntlv  bidentate,   one-fourth  to  one-third  length  of  body,  the  ventral  false  suture 

obsolete  or  'inconspicuous;  scale  obtuse,  half  length  of  body  of  perigynium.        34.   C.  interior. 
Beak  of  perigynium  sharply  bidentate,  the  ventral  false  suture  conspicuous.     _ 

Culms   obtusely   triangular;    beak   of   perigynium    chestnut-brown-tipped;    pistillate    scales    obtuse    or 
obtusish,   chestnut-brown-tinged   with   broad   shining  margins   and   apex,   rounded   on    back  and 
not  sharply  keeled,  the  midvein  obscure  at  apex. 
Suikes  widely  separate,  the  terminal  long-clavate;  perigynia  3.5-4  mm.  long^ 
•^     -  J       f  3  J     (^     ormantha. 

Spikes  approximate,  the  terminal  short-clavate;   perigynia  3.75-4.5  mm.   long. 
^  ''  36.   C .  phyllotnanica. 

Culms  sharplv  triangular;  beak  of  perigynium  reddish-brown-tipped;-  pistillate  scales  obtusish  to 
cuspidate,  yellowish-brown-tinged,  the  margins  and  apex  narrow,  opaque  or  dull  whitish,  the 
back  keeled  with  the  sharp  midvein  which  is  prominent  to  apex.  ,     r  -  ,   j 

Perigynia    lanceolate,   the    beak   more   than    half   length   of   body    obscurely   serrulate;    leaf-blades 

0.75-2  mm.  wide.  ,  ,  ^' 'Ai  V'^"fr%\ 

Perigynia  ovate,  the  beak  much  shorter  than  the  body  strongly  serrulate;  leaf-blades  1.5-2  5  mm. 
.■%'  38.   C.   cephalantha. 

w  iQe. 

15.    Deweyanae. 

Perigynia  shallowly  bidentate,  3.5-4  mm.  long,  the  beak  about  one-third  the  length  of  the  ^^^\    ^^   ^^^ 
Perigj-nia  deeply  bidentate,  4-4.5  mm.  long,  the  beak  about  one-half  the  length  of  the  body.^     holanderi. 

16.     OVALES. 

^°l^^^r^irS"u:)^-h;^:^T^^I,Suely  cleft,  bidentulate;  lowest  bract  "ot^  appearing^like^^a^on- 
Bearof'perigynium'"fe"ruginous  at  apex,  bidentate;  lowest  bract  appearing  like  a  '^°-^t2'."c''Z7aLra//r'"'' 

Lower  bracts  not  leaflet-like,  from  much  shorter  than  to  slightly  exceeding  head. 

Sheaths  green-striate  opposite  blades,  except  at  mouth;  perigynia  and  scales  light  green. ^    ^^^^ 

''Ih'eltt  st"oi^;gl;"prrngel  upward  at  mouth  opposite  blade  in  a  quickly  ruptured  vep  membranaceous 

-     Upr;"shllths''ulTa'^t)'conrave"of  mln^aie  at  mouth  opposite  blades,  not  quickly  ruptured." 
I    Beak  of  perigynium  flat  and  serrulate  to  the  often  strongly  bidentate  tip. 

Perigvnia  subulate  to  lanceolate,  at  least  two  and  one-half  times  as  long  as  wide. 

Perig\nia  subulate,  the  margin  at  the  base  almost  obsolete.  45.   L.  aawjoiaii. 

Perigynia  lanceolate,  the  margin  conspicuous  to  the  base.  40.   c.  scopana. 

Perigynia  lanceolate-ovate   or  broader,  at  most  twice  as  long  as  wide. 
Perigynia  narrowly  to  broadlv  ovate,  3-4  mm.  long. 

Perigynia  brownish;  spikes  closely  aggregated,  rounded  at  base.  u.ku" 

Culms  rough  above;  perigynia  with  beak  flattened  to  tip.  47.   C.  oebb'  ■ 

Culms  smooth;  perig>'nia  with  beak  subterete  towards  tip.  67.   L    subtusca. 

Perigynia  green;  spikes  contigtious  to  widely  separate,  usually  clava^e  ^^.^^^'^^•^^^ 

Perigynia  averaging  4-8.5   mm.  long:   or  if  shorter  with  orbicular  bodies.         ,        ■ 
Scales  little  if  at  all  reddish-brown-tmged.  .  4y.    l.   oie.iyr. 

Scales  stronelv  reddish-brown-  or   chestnut-brown-tinged.  .  ,        ,  . 

Perig^nL    membranaceous,    flattened,    concave-convex     with    wide    thm    margins    con- 
spicuously crinkled  dorsally;  scales  with  light  slender  ntidve.m      ^    ^^,.^,,^^.„.^^^„„.^ 

Perigynia   subcoriaceous,  plano-convex    and   thick   with   na"°^er  margins   not   crinkled 
dorsally;  scales  with  light  3-nerved  center.  ^   Vi     =n     il.en?  iA  C 

IL   Beak  of  perigynium  terete  towards  apex;  the  upper  1-3  mm.  smooth  or  nearly  so  (except  m  C. 
snbfusca  and  C.  prcsHi).  ,  ^         .  ,  -  ,^ 

Perigynia  lanceolate,  5.5-8.5  mm.  long,  three  to  five  times  as  long  as  wide^ 
_  Scales  about  length  and  width  of  perigynia  and  largely  concealing  them.     ^    ^^^^^^^^ 
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Scales  shorter  and  narrower  than  pcrigynia,  the  latter  therefore  conspicuous  in  the  spikes." 
Spikes  about  two  or  three,  not  capitate;   many  scales  little  more  than  half  length  of  peri- 

gynia  at  maturity.  .  53.   C.  dai'yi. 

Spikes  six  to  twelve,  capitate;   scales  equaling  bodies  of  perigynia. 

54.   C.  specifica. 
Perigynia  ovate  or  broader,  or  if  lanceolate  shorter  than  5.5  mm.  in  length. 

A.  Perigynia  appressed,   nearly   or  entirely   covered   by   scales,   the  beaks   not  conspicuous   in 

the  spikes. 
Culms  slender;   head   flexuous   or   moniliform. 

Scales  light  reddish-brown-tinged.  55.   C.  praticola. 

Scales  chestnut-brown-tinged.  56.   C.  piperi. 

Culms  and  head  stiff;  spikes  approximate. 

Culms  1-6  dm.  high,  the  leaves  not  bunched  near  the  base;  blades  2-3  mm.  wide,  flat; 

beak  of  perigynium  not  hyaline  at  orifice.  57.   t.  tracyi. 

Culms  1-3  dm.  high,  the  leaves  bunched  near  the  base;  blades  1.5-2  mm.  wide,  more  or 
less  involute;  beak  of  perigynium  hyaline  at  orifice. 
Perigynium   oblong-ovate,   rather   sharply   margined.  58.   t".  phaeocephala. 

Perigynium  linear-lanceolate,  very   narrowly  margined,  boat-shaped. 

^^  59.   C.  leporinella. 

B.  Upper  part  of  perigynia  conspicuous  in  the  spikes,  not  covered  by  the  scales. 

(1)  Perigynia   with   thinnish   submembranaceous  walls. 
*  Perigynia  thin,  save  where  distended  by  achene. 

Perigynia   3.5-5    mm.    long;    culms   slender. 

Perigynia  lance-ovate,   very   narrowly    margined,   spreading. 

60.   C.  microptera. 

Perigynia  ovate,  strongly  margined,  appressed.  61.   C.  fcstk-ella. 

Perigynia  4.5-6  mm.  long;  culms  low,  ascending  or  decumbent. 

62.  C.   ntibicola. 

**  Perigynia  plano-convex,  abruptly  short-beaked  with  conspicuous  raised  nerves  on  inner 
face  at  maturity. 
Spikes  densely  capitate;   perigynia  conspicuously  hyaline-tipped. 

63.  t.  abnipta. 
Spikes  more   or   less   strongly  separate;   perigynia  reddish-tipped. 

64.  C.  marxposana. 

(2)  Perigynia   plano-convex  with  thick  firm   walls;    nerveless   or   inconspicuously   nerved   on 

inner  face  (except  in  C.  Harfordii  and  C.  Montereyensis). 
Perigynia  very  small,  2.5-3.5  mm.  long. 

Margins  of  perigynia  entire  (or  very  obscurely  subserrulate). 

65.  C.  Integra. 
Margins  of  perigynia  strongly  serrulate.  ...         , 

Culms   slender;    leaf-blades   deep   green,    1-2.5    mm.    wide;    perigynia   loosely   ap- 
pressed or  spreading-ascending.  66.    t.  tcneracformis. 
Culms    stiff;    leaf-blades    light    green,    2-3.5    mm.    wide;    perigynia    closely    ap- 
pressed. 67.   C.  subfusca. 
Perigynia  3.5  mm.  or  more  in  length. 

Perigynia  beaks  at  tip   and  scales  brownish   or  blackish-tinged. 

68.   C.  pachystachya. 
Perigynia  beaks  at  tip  and  scales  reddish-  or  reddish-brown-tinged. 

Pe'rigynia    beaks    and    scales    little    reddish-brown-tinged;    lower    bracts    at    least 

stronglv  amplectant.  69.   C     amplectens. 

Perigynia    beaks    and    scales    strongly    reddish-ibrown-tinged;    lower    bracts    not 
strongly  amplectant. 
Perigynia  strongly  nerved  ventrally. 

Sterile  shoots  not  conspicuous;  lower  bladeless  sheaths  short;   culnis  slen- 
der; scales  mostly  acute,  reddish  brown.  70.   C.  harfordii. 
Sterile    shoots    numerous,    elongate;    lower    bladeless    sheaths    very    long; 
culms  verv   slender;    scales   cuspidate  or   short-awned,   yellowish  brown. 

71.  C.  montereyensis. 
Perigynia  nerveless  or  obscurely   nerved  ventrally. 

Perigynia  obscurely   nerved  dorsally. 

Culms  slender;  lower  spikes  more  or  less  strongly  separate;  scales  not 
conspicuously  hyaline-margined;   perigynia   3.5-4   mm.   long. 

72.  C.  preslu. 

Culms     stiff;     spikes     densely     capitate;     scales     conspicuously     white- 
hvaline-margined;   perigynia  5  mm.   long.  73.   C.  pachycarpa. 

Perigyriia  with    prominent   raised   nerves  dorsally. 

Spikes    strongly    capitate;    blades    averaging    2.5-3    mm.    wide;    culms 

3.5-12  dm.  high.  74.   t.  sub-bracteata. 

Spikes    not    capitate,    the    head    slender;    blades    averaging    1.5-2    mm. 
wide;   culms  1-6  dm.  high. 
Culms    slender:    leaves    not    clustered,    the    blades    0.5-2   dm.    long; 

spikes   with   10-20   perigynia.  75.    C.  graahor. 

Culms    stiff;    leaves    clustered,    the    blades    short;    spikes    with    few 
perigynia.  76.    C.  paucifnictus. 

17.    Canescentes 

Spikes  androgynous;  pergynia  unequally  bi-convex.  77.   C.  disperma. 
Spikes  gvnaecandrous;   perigynia  plano-convex. 

Perigynia  broadest  near  middle;  beak  short,  smooth  or  moderately  serrulate. 

Plant    glaucous;     leaf-blades    2-4    mm.     wide;     spikes    many-flowered;     perigynia     appressed-ascending, 

scarcely  beaked,  with  emarginate  or  entire  orifice.  .     78.   C    canescens. 

Plant   not   glaucous;   leaf-blades    1-2.5    mm.   wide;   spikes    fewer-flowered;  perigynia    loosely   spreading, 

distinctly  beaked  with  minutely  bidentate  orifice.  79.   C.  brunnescens. 

Perigynia  ova'te,  broadest  near  base;  beak  conspicuous,  strongly  serrulate.  80.   C.  arcta. 

18.  Phyllostachy.ae. 

Represented  by  one  species  in  our  area.  S^-   ^-  saximontana. 

19.  POLYTRICHOIDEAE. 

Represented  by  one  species.  8--   ^-  l^Pt<''^<^- 

20.     FiRMICULMES. 

Not  stoloniferous;  culms  smooth,  terete;  leaf-blades  1.5  mm.  wide;  bracts  very  long-awned.  , 

83.  C.  multtcauhs. 

Stoloniferous;  culms  very  rough,  triangular;  leaf-blades  2-3.5  mm.  wide;  bracts  not  very  long-awned. 

84.  C.  gey  en. 
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21.     FlLIFOLIAE. 
Perigvnia  essentially  beakless,  2  mm.  long,   tipped  by  the  long  persistent  exserted  style;   pistillate  scales  with 

narrow  dull   white  margins.  .  ,  ,  ,    •   ,  F'  ,^-:  ^•!;-*'''','"- 

Periffvnia  distinctly  beaked,  2.5-3.5  mm.  long;  pistillate  scales  with  very  broad  bright  white  hyaline  margins. 
"•^  86.   C.  fiiitoha. 

22.     SCIRPINAE. 

Culms  phyllopodic  with  6-10  well-developed  leaves;   perigynia  blackish-tinged  at  least  at  apex. 

Perigy'nia  sparsely  pubescent  towards  apex  only.                       ,     ,      ,     ,  c-,  r-      ■ 

Perigvnium  body  broadly  oval,   3  mm.  long,  very  abruptly  beaked.  87.  C.  gigas. 

Perig'ynium  body  lanceolate,  4  mm.  long,  tapering  into  the  beak.  88.  C.  scabriuscula. 

Perigynia  strongly 'pubescent,   obovoid-triangular.  89.  t.  pseudo-scirpoidea. 
Culms  aphyllopodic  with  3-5  well-developed  leaves;   perigynia  lighter   in  color. 

Perigynia  lanceolate,  flattish,  4  mm.  long.  90.  C,  stenochlaena. 

Perigynia  broader,  triangular,  3  mm.   long  or  less.  91-  t.  scirpoidea. 

23.     MONTANAE. 
Basal  spikes  not  developed.  92.   C.  inops. 

Basal  spikes  present. 

Perigynia  finely  many-ribbed  as  well  as  strongly  2-keeled. 


Perigvnia  strongly  2-keeled,  otherwise  ribless.  ,  ..  ,,        ,        j  i-  i.  u 

Bract  of  lowest  non-basal  pistillate  spike  leaflet-like,   exceeding  culm;  if  at  all  colored,  purplish-brown- 

tinged  at  base.  ,  ,  ■  , 

Perigvnia  2.5-3  mm.  long,  the  beak  0.25-0.75  mm.  long,  shallowly  bidentate. 

•^  95.   C.  brez'ipes. 

Perigvnia  3-4.5  mm.  long,  the  beak  longer,  bidentate.  96.   C.  rossn. 

Bract  of'lowest   non-basal   pistillate   spike  squamiform  and  shorter  than  culm;   or,  if  longer,   auriculate 
and  strongly  reddish-brown-tinged  at  base.  97.    C  .  brczicaulis. 

24.     DiGITATAE. 
Represented  by  one  species  in  our  range.  98.    C.  conannoides. 

25.    Triouetrae. 

Represented  by  one  species  in  our  range.  99.   C.  tnquetra. 

26.  BiCOLORES. 

Perigynia  short-tapering  at  apex,  straw-colored,  2.5-3.75  mm.   long.  100.   C.  salinaeformis. 

Perigynia  rounded  or  truncate  at  apex,  orange-colored  or  white-pulverulent,  smaller. 

Mature  perigynia  whitish,  ellipsoid,  not  fleshy  or  translucent;   scales  appressed.    101.   t.  iiassei. 
Mature  nerigynia  orange  or  brownish,  broader,  fleshy,  translucent;   scales  spreading. 

^  102.   C.  aurea. 

27.  Paniceae. 

Perigynia  beakless  or  nearly  so;  bract  sheaths  short;   plant  glaucous;   leaf -blades  narrow,   involute. 
Perigynia  strongly  beaked;  bract  sheaths  long;  plant  not  glaucous;   leaf-blades  broad,  flat.       _  . 

Iu4.     L.    CQi  If  0}  HtCQt 

28.     Laxiflorae. 

Represented  by  one  species  in  our  range.  105.   C  hendersomi. 

29.  Debiles. 

Lowest  bract   sheathless   or  very  short-sheathing;   spikes   approximate;   perigynia  glabrous,   strongly   ribbed   or 

nerved.  ,      ,      ,        ■  ,  i  j 

Perigynia  ovoid,  3.5-4.25  mm.  long,  abruptly  short-beaked,  the  sides  several-nerved.  . 

Perigynia  ovoid-lanceolate,  4-5  mm.  long,  tapering  into  the  beak,  the  sides  strongly  ribbed. 

107.   C .  zciiitucyi. 
Lowest    bract    long-sheathing;    lower    spikes    more    or    less    strongly    separate;    perigynia    faintly    nerved    or 
nerveless.  ,  ,  .       . 

Perigynia  and  leaf-blades  hairy;  spikes  oblong  or  short-oblong,  the  upper  approximate. 

Perigynia  4-5   mm.   long,  round-tapering  at  base,   finely  many-nerved.  108.    L.  gynoaynama. 

Perigynia  3.5-4  mm.  long,  tapering  at  base,   2-keeled,  otherwise  nerveless.        109.   t.   IwUssima. 
Perigynia   glabrous   or    puberulent   above;    leaf-blades   very   sparsely   hairy;    pistillate   spikes   linear,   widely 
o   oi-ote  110.   C.  mendocmensis. 

Scp3r3,tc. 

30.  Frigidae. 

Perigynia   compressed-triangular   or   slightly   flattened,  the   beak  bidentulate;   scales   obtusish,  the  midvein   not 
prominent  at  apex.  ,  .,  ...  .       ^,  ^   ,f,,„;„oto 

Perigynia   somewhat    compressed-triangular,    3.5   mm.    long   or   less;    spikes   widely   separate,    the   stammate 
one  usually  strongly  overtopping  the  uppermost  pistillate  one;  lower  bracts  with  conspicuous  blades. 

J.   1   1.       O,       I  V  rft  f'l'  O  It  I  Z  • 

Perigynia  compressed-triangular,  longer;  uppermost  pistillate  spikes  bunched,  usually  little  exceeded  by  the 
staminate  one;   blades  of  bracts  usually  less  developed.  i  n    r-    ;        ;■ 

Pistillate  spikes  oblong;  scales  reddish-brown.  ll'^-   ^-  '"cunna. 

Pistillate   spikes  linear-oblong;   scales  dark-tinged.  .      H-'-   V-   "0(ara. 

Perigynia  strongly  flattened,  the  beak  bidentate;   scales  sharp-pointed  with  midvein  prominent  to  apex. 
Perigynia  glabrous;  scales  smooth;  bract  sheaths  strongly  enlarged  upwards;  leaf-blades  very  leattiery. 

°-^  114.   C.  hiznlaejolia. 

Perigynia  sparsely  hairy;  scales  more  or  less  hairy;   bract  sheaths  scarcely   enlarged  upwards:   leaf-blades 
not  leathery.  US.   C.  fissuricola. 

31.   Track  ychlaenae. 

Represented  by  one  species  in  our  area.  H"-    ''•  ^P'-^-^"- 
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32.    Anomalae. 

Represented  by  one  species  in  our  area.  11".   C.  aint>lifo!ia. 

33.  LiMOSAE. 

Represented  by  one  species  in  our  area.  118.   C.  linwsa. 

34.  Atratae. 

Terminal  spike  staminate  or  sometimes  with  perigynia  in   the  middle. 
Basal  sheaths  not  filamentose. 

Culms  few-leaved,  purplish-tinged  at  base,  the  lower  culm  leaves  much  reduced. 

Pistillate  scales  with  midvein  excurrent  as  a  long,  slender  awn;  perigynia  finely  nerved. 

119.  t.   macrochaeta. 
Pistillate  scales  with  prominent  excurrent  midvein;  perigynia  nerveless  or  nearly  so  on  inner  face. 

120.  C.  spectabilis. 
Culms  many-leaved,  clothed  at  base  with  dried-up  leaves  of  previous  year,  brownish-tinged  at  base. 

Perigynia  flattened.  121.   C.  tolmiei. 

Perigynia   round   in   cross-section,   many-nerved.  122.   C.  ravnoldsii. 

Basal  sheaths  filamentose.  123.   C.  bifida. 

Terminal  spike   gynaecandrous,   i.  e.,   the   terminal  flowers  pistillate. 

Culms  aphyllopodic,  strongly  purplish-red  at  base,  the  lower  sheaths  filamentose.      124.   C.  bii.vbaumii. 
Culms  phyllopodic. 

Spikes  3-5,  not  oblong-cylindric;  perigynia  2.S-5  mm.  long,  nerveless  or  obscurely  nerved  on  face,  dull 
green  to  brownish  black,  the  walls  not  papery. 
Perigynia  not  papillate-roughened. 

Spikes   contiguous,   sessile    or   nearly   so,    forming   a  dense    head;    scales   lanceolate,    strongly   ex- 
ceeding perigynia;   culms  stiff,   erect.  125.   C.    hclleri. 
Lower  spike  or  spikes  peduncled,  usually  distant,  erect  or  nodding;  scales  wider,  shorter  than  or 
about  equaling  perigynia;   culms  more  slender. 
Scales   with   midvein   largely   obsolete;    mature   perigynia   3.5-4.5    mm.    long,   wider   on   either 
side  than  achene,  the  latter  on  stipe  of  nearly  its  own  length;   sheaths  not  purplish-tinged 
ventrally.              _  126.   C.  epapillosa. 
Scales   with    prominent    midvein:    mature    perigynia   3.5    mm.    long,    narrower    on    either   side 
than    achene,    the    latter    much    longer    than    its    stipe;    sheaths    normally    purplish-tinged 
ventrally.  127.    C.  Iictcronenra. 
Perigynia  papillate-roughened,  especially  on  upper  margins. 

PeVigynia  slightly  inflated  and  sub-triangular,  not  strongly  compressed  at  maturity. 

128.   C.  atrosqiiama. 
Perigynia  strongly  compressed. 

Spikes    contiguous,    sessile    or    short-peduncled,    forming    a    dense    head;    culms    stiff,    erect, 

scales  black   with   conspicuous  white-hyaline  upper  margins.  129.    C.  albo-nigra. 

Lower  spike   or  spikes  strongly  peduncled,   usually  distant,  trect  or  nodding;  culms  not  stiff. 

130.   C  viridior. 
Spikes   6-10,   oblong-cylindric;   perigynia   5   mm.   long,   lightly   3-nerved,   light-green,   the   walls   papery; 
scales  much  shorter  than  perigynia.  131.   C'.   mertensii. 

35.  AcUTAE. 

Flowering  culms  arising  from  the  center  of  previous  year's  tuft  of  leaves  and  surrounded  at  base  with  dried- 
up  leaves  of  previous  year. 
Lower  sheaths   of  flowering  culms  not  breaking  and   becoming  filamentose. 

Strongly    stoloniferous,    the    culms    arising    one    to    few    together,    low;    lowest    bract    normally    much 
shorter  than  inflorescence;   scales  with  obsolete  or  slender  midvein. 
Dried  first-year  leaf-blades  at  base  of  fertile  culm  stiff,  rigid  and  conspicuous,  concealing  the  culms; 
fertile   culm  leaves   all   blade-bearing,   the   lower   sheaths    not  purplish   or   hispidulous   dorsally. 

132.  C.  scopulornm. 
Dried  first-year  leaf-blades  at  base  of  fertile  culms  much  desiccated,  not  stiff,  rigid  or  conspicuous, 

and    not    concealing    the    culms;    lowest    fertile    culm    leaves    (of    season's    growth)    not    blade- 
bearing,  the  lower  sheaths  purplish   and  more  or  less  strongly  hispidulous  dorsally. 
Lower  bladeless  sheaths  of  fertile  culms   (of  season's  growth)    inconspicuous  and  largely  hidden 
by  the  old  dead   leaves;   lower  sheaths  sparingly  hispidulous;   culms  sharply  triangular  and 
rough  above. 
Perigynia  coriaceous,   spreading,   olive-green;   scales  very  short,   largely  hidden  by  perigynia. 

133.  C.  accedens. 
Perigynia   membranaceous,   straw-color   or   blackish-tinged;    scales   conspicuous. 

Perigynia  plano-convex  or  slightly  bi-convex,  appressed-ascending. 

.        .  134.   C.  gvmnoclada. 

Perigynia     mostly    deeply    concave    ventrally,    convex     dorsally,     curved     outwardly     and 
.spreading.  135.   c.  campvlocarpa. 

Lower  bladeless  sheaths  of  fertile  culm   (of  season's  growth)    elongated  and  conspicuous;   lower 
sheaths  strongly   rough-hispidulous;   culms  narrowly  wing-angled  and  very  serrulate. 
,,   ,  .„     .      ,  136.   C.  prionophxlla. 

Culms   taller,   less    stiff,    in    larger   clumps;    lowest   bract    usually    equaling    or    exceeding    inflorescence; 
scales  with  slender  midvein  or  broader  light-colored  center. 
Perig>-nia  strongly   nerved  ventrally,  the  nerves   raised. 

Perigynia  coriaceous,  sessile  or  nearly  so,  the  beak  bidentate;  plants  strongly  stoloniferous. 

.        .  137.   C.  ncbraskensis. 

Perigynia  rnembranaceous,   more  or  less  slenderly  stipitate,  the  beak  entire;  plants  cespitose. 
Perigynia  substipitate,  sub-orbicular,   minutely  papillate-roughened;   scales   deciduous. 
_     .        .  ,  .  138.   C.  pancicostata. 

Perigynia  strongly  stipitate,  ovate. 

Perigynia   yellowish-green,    ribbed,   papillate-roughened;    scales   deciduous. 
n     ■        •      ,■  ,  139.  C   hindsii. 

Perigynia   light-green    or   in   age   glaucous   green,    nerved,   very   minutely   granular;    scales 
.  long  persistent.  140.   C.  kelloggii. 

Perigynia  nerveless  ventrally   or  with   obscure  impressed  nerves. 

Perigynia  turgid  and  scales  divaricate  at  maturity.  141.   C.  aperta. 

Perigynia  iiot  turgid;   scales  appressed. 

Perigynia  ovate-orbicular,  olive-green,   scarcely   2  mm.   long.  142.   C.  interriipta. 

Perigynia   oblong-ovate  or   lanceolate,  greenish   straw-color,   longer. 

Sheaths     colored     ventrally     at     mouth;     lower     pistillate     spikes     subcernuous     on     long 

peduncles;   scales  in  age  whitened  at  tip.  143.   C.  sitchensis. 

Sheaths   not   colored   ventrally   at   mouth;    lower   pistillate   spikes   not   nodding;    scales   not 
.  I,     .,        r    whitened  at  tip.  144.    C.  aquatilis. 

Lower  Sheaths  of  season  s  growth  of  flowering  culms  breaking  and  becoming  filamentose. 
ueak  ot  perigynium  bidentate,  hispidulous  between  teeth;  scales  strongly  rough  awned. 

145.  C.  baibarae. 
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Beak  of  perigynium  entire  or  emarginate,  not  hispidulous  between  teeth;  scales  not  rough  awned. 

Lower    culm    sheaths     (of    the    year's    growth;     strongly    yellowish-brown    tinged,    sharply    keeied; 

culms  stout;   leaf-blades  6-12  mm.   wide.  146.   C.  schottii. 

Lower  culm  sheaths  (of  the  year's  growth)   purplish-tinged,  not  sharply  keeled;  culms  more  slender; 
leaf-blades  narrower.  147.   C.  senta. 

Some   or   all   of   the  flowering   culms   arising   laterally   and   not   enveloped   at   base   by  previous  year's   tuft    of 
leaves;  lower  sheaths  filamentose. 
Cespitose  or  with  short  ascending  stolons;   lowest  bract  from  very  short  to  about  length  of  inflorescence; 
foliage  light  green;  lower  sheaths  strongly  filamentose,  smooth  or  nearly   so  dorsally. 
Perigynia  plano-convex,  broadly   ovate  to  oblong-lanceolate,   3-4  mm.   long.  148.   C.  vudata 

Perigynia   unequalling   bi-convex,    ovoid-orbicular,    scarcely   2.5   mm.    long.  149.   C.   suborbiculata. 

Loosely  cespitose  with  long  slender   horizontal   stolons;  lowest  bract  exceeding  inflorescence;   foliage  deep- 
green;   lower  sheaths  little  filamentose,   hispidulous  dorsally. 
Perigynia  sub-orbicular  or  broadly  obovate.  150.   C.  eiifycarpa. 

Perigynia  oblanceolate  or  narrowly  obovate.  151.   C.  oxycarpa. 

26.    Crvptocarpae. 

Perigynia  dull,  straw-color  or  light-brown,  slightly  granular;    lower  sheaths  of  sterile  shoot  not  filamentose. 

152.  C  lyngbyei. 
Perigynia  shining,  brown,  smooth;  lower  sheaths  of  sterile  shoots  strongly  filamentose. 

153.  C.  obnupta. 

37.      HlRT.^E. 
Perigynia  hairy,  the  teeth  1.5  mm.  long  or  less. 

Beak    of   perigynium    obliquely    cut,    shallowly   bidentate    at    maturity;    foliage    pubescent;    staminate   scales 

long  ciliate.  lS4.   C.  yoscmitana. 

Beak  of  perigynium  deeply  bidentate;  staminate  scales  at  most  erose. 
Foliage  not  pubescent;   teeth   of  perigynium  beak  short. 

Lowest    bract    strongly    sheathing;    fertile    culms    phyllopodic    with    many    leaves,    the    sheaths    not 

breaking  and  becoming  filamentose.  155.   C.  oregonensis. 

Lowest   bract   not   sheathing;    fertile   culms  aphyllopodic   with   few   leaves,   the   sheaths  lireaking  and 
becoming  filamentose.  156.   C.  lanuginosa. 

Leaf-blades  flat,  more  than  2  mm.  wide. 

Leaf-blades  involute,  2  mm.   wide  or  less.  157.   C.  lasiocarpa. 

Sheaths  and  under  surface   of  leaf-blades  hairy;  teeth   of  perigynium  beak  conspicuous. 

158.   C.  sheldonii. 
Perigynia  glabrous,  the  teeth  1.5  mm.  long  or  more;  sheaths  and  leaf-blades  hairy.         159.   C.  atherodes. 


Represented  by  one  species  in  our  range. 


Represented  by  one  species  in  our  range. 


38.      EXTENSAE. 


39.    Pauciflorae. 


40.    Physocarpae. 


160.   C.  riridiila. 


161.   C.  pa II ci flora. 


Lower  perigynia  not  reflexed ;   bracts  moderately  exceeding  the  spikes. 

Perigynia  ascending;    lower  sheaths  more  or  less  strongly  filamentose;  rootstocks  short-creeping  with  short 
ascending  stolons;    leaves  sparingly  nodulose. 
Perigynia  6-8   mm.  long,   contracted  into   the  beak.  162.   C.  vesicaiia. 
Perigynia  8-10  mm.  long,  tapering  into  the  beak.  _         163.   C.  exsiccata. 
Perigynia  spreading  at  maturity;    lower  sheaths  not  filanientose;    densely  cespitose,  sending  out  long  hori- 
zontal  stolons;     leaves   strongly  nodulose.  154.    C.  rostrata. 
Lower  perigynia  reflexed;  bracts  many  times  exceeding  the  spikes.  165.   C.  retvoisa. 

41.    Pseudo-cypereae. 

Perigynia  suborbicular  in  cross-section,  more  or  less  inflated;  teeth  of  perigynium  beak  erect,  0.5-1  mm.  long. 

166.   C.   Iiystrlcina. 
Perigynia    obtusely    triangular,    scarcely    inflated,    closely    envelophig    the    achene;    teeth    of    perigynium    beak 
1.5-2  mm.  long,  recurved  or  spreading.  *  167.   C.  coinosa. 


1.  Carex  hepbtirnii  Boott. 
Hepburn's  Sedge 


Fig.  677. 


Carex  hepburnii  Boott  in  Hook.   Fl.   Bor.  Am.  2:  209.  pi.  207.      1840. 
Carex   nardina   hepburnii   (Boott)    Kukenth.    in   Engler   Pflanzenreich 
4=":   70.      1909. 

Very  densely  cespitose,  the  culms  2-15  cm.  high.  Leaf- 
blades  filiform ;  sheaths  strongly  hyaline-margined  above, 
abruptly  contracted  into  the  blades;  spike  solitary,  bract- 
less,  linear-oblong,  5-12  mm.  long,  androgynous,  densely 
flowered  with  1-10  perigynia ;  scales  ovate,  acutish,  the 
midvein  conspicuous ;  perigynia  3  mm.  long,  ascending, 
biconvex,  elliptic-ovate,  not  inflated,  the  walls  thin,  gla- 
brous, striate,  stipitate,  the  beak  hyaline  tipped,  in  age 
bidentulate,  obliquely  cut  and  with  a  closed  suture  dorsally; 
achenes  usually  triangular,  or  sometimes  lenticular;  stig- 
mas 3  or  sometimes  2. 

Dry  alpine  slopes,  Hudsonian  and  Arctic-Alpine  Zones;  Alberta 
and  Colorado  to  British  Columbia  and  Washington.  Type  locality: 
Rocky  Mountains. 
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2.  Carex  engelmannii  Bailey. 
Engelmann's  Sedge.    Fig.  678. 

Carex  cncfcliuaiinii  Bailey,   Proc.   Am.   Acad.  22:    132.      1886. 
Carex  paddoensis  Suksdorf,  Allg.  Bot.  Zeitschr.   12:  43.     1906. 

Rootstocks  slender,  tough,  elongate,  the  culms  5-20  cm.  high, 
smooth,  brownish-tinged  at  base.  Leaf-blades  filiform,  3-15  cm. 
long,  0.3-0.5  mm.  wide,  smooth  or  nearly  so,  the  sheaths  loose, 
many-striate;  spike  solitary,  bractless,  ovoid,  10-15  mm.  long, 
6-10  mm.  wide,  androgynous,  densely  flowered,  the  lower  three- 
quarters  pistillate  with  15-40  ascending  perigynia;  scales  1- 
nerved,  acute  to  cuspidate,  all  except  lower  shorter  than  peri- 
gynia ;  perigynia  inflated,  4.5-5  mm.  long,  2.25  mm.  wide,  sessile, 
rounded  at  base,  the  walls  very  thin,  glabrous,  nerveless,  taper- 
ing at  apex  into  a  minute  smooth  beak,  0.5  mm.  long,  which  is 
hyaline  tipped,  and  obliquely  cut,  in  age  bidentulate;  achenes 
triangular,  1.25  mm.  long;  stigmas  3. 

Isolated  stations  on  high  mountain  summits,  Hudsonian  and  Arctic-Alpine 
Zones;  Colorado,  Wyoming,  Washington,  and  California  (Tulare  County). 
Type  locality:   Colorado  Springs,  Cohirado. 


3.  Carex  breweri  Boott. 
Brewer's  Sedge.     Fig.  679. 

Carex  breiveri  Boott,  111.  Carex  4:    142.  pi.  435.      1867. 

Rootstocks  tough,  elongate,  the  culms  1-2.5  dm.  high, 
smooth,  brownish-tinged  at  base.  Leaf-blades  filiform,  but 
rigid,  5-10  cm.  long,  less  than  1  mm.  wide,  the  sheaths  loose, 
many-striate  and  scarious ;  spike  solitary,  bractless,  ovoid. 
10-15  mm.  long,  6-10  mm.  wide,  androgynous,  densely 
flowered,  the  upper  third  staminate ;  scales  ovate,  3-nerved, 
short  acuminate,  narrower  and  shorter  than  perigynia ;  peri- 
gynia strongly  inflated,  broadly  ovoid,  5  mm.  long,  3.5  mm. 
wide,  sessile,  rounded  at  base,  the  walls  very  thin,  glabrous, 
nerveless,  abruptly  beaked,  the  beak  smooth,  0.3-1  mm.  long, 
obliquely  cut,  at  length  bidentulate  ;  achenes  triangular,  2  mm. 
long ;  stigmas  3. 

High  alpine  peaks,  Arctic-Alpine  Zone;  Washington  and  Oregon  and 
south  in  California  on  the  higher  summits  of  the  Sierra  Nevada  to  Mount 
Whitney.     Type   locality:   Mount   Shasta,   California. 


4.  Carex  pyrenaica  W'ahl. 


Pyrenaen  Sedge. 


Fig.  680. 


Carex  pyrenaica  Wahl.  in  Vet.  Akad.  Handl.   Stockholm  24:    139.      1803. 
Callistachys  pyrenaica  Heuff.   Flora  27:   528.      1844. 

Densely  cespitose,  the  culms  3-20  cm.  high,  wiry,  slender, 
smooth,  longer  or  shorter  than  the  leaves,  brownish  at  base. 
Leaves  2-3  to  a  fertile  culm,  the  blades  2-10  cm.  long,  0.25-1 
mm.  wide,  involute,  attenuate  at  apex ;  spike  solitary,  andro- 
gynous, bractless,  narrow,  5-20  mm.  long,  3-5  mm.  wide,  many- 
flowered,  the  upper  part  with  a  few  staminate  flowers,  the 
lower  with  10-many  perigynia ;  scales  ovate,  obtusish,  shorter 
than  perigynia,  chesnut  tinged,  with  narrow  hyaline  margins,  at 
length  deciduous  ;  perigynia  .3-4  mm.  long,  scarcely  1  mm.  wide, 
compressed  orbicular  in  cross-section,  brownish,  nerveless, 
membranaceous,  glabrous,  rounded  and  strongly  stipitate  at  base, 
at  full  maturity  spreading  or  deflexed.  tapering  into  a  smooth 
beak  0.5  mm.  long  with  a  dorsal  suture  and  with  obliquely  cut 
hyaline  orifice  becoming  bidentulate ;  achenes  triangular  and 
stigmas  3. 

Alpine  localities,  Hudsonian  and  Arctic-Alpine  Zones;  Mackenzie  and 
Alaska  south  to  Oregon  and  Colorado;  widely  distributed  in  Eurasia.  Tyj)e 
locality:   Europe. 
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5.  Carex  nigricans  C.  A.  Meyer. 


Blackish  Sedge. 


Fig. 


681. 


Carex   nigricans   C.    A.    Mever,    Mem.    Acad.    St.    Petersb.    1:    211.    {^l.    7. 
1831. 

Rootstocks  Stout,  lignescent,  creeping,  the  culms  5-20  cm. 
high,  stiff,  firm,  smooth,  exceeding  leaves,  brownish  tinged 
at  base.  Leaves  4-9  to  a  fertile  culm,  the  blades  4-10  cm. 
long,  1.5-3  mm.  wide,  flat  or  channeled  at  base,  attenuate  at 
apex;  spike  solitary,  androgynous,  bractless,  narrow,  8-15 
mm.  long,  6-9  mm.  wide,  densely  many-flowered,  the  upper 
half  staminate,  the  lower  with  10-25  perigynia;  scales 
ovate  obtuse  to  acutish.  half  length  of  perigynia,  dark  brown 
tinged  with  hyaline  margins,  soon  falling ;  perigynia  4  mm. 
long,  1  mm.  wide,  compressed  orbicular  and  obscurely  tri- 
angular in  cross-section,  brownish,  nerveless,  membranaceous, 
glabrous,  rounded  and  strongly  stipitate  at  base,_  at  maturity 
deflexed,  tapering  into  a  long  smooth  beak  with  a  dorsal 
suture  and  with  an  obliquely  cut  hyaline  orifice  becoming 
bidentulate ;  achenes  usually  triangular  and  stigmas  3. 

Hudsonian  and  Arctic-Alpine  Zones;  Colorado  to  Tulare  County,  Cali- 
fornia, northward  to  Alberta  and  Alaska.     Type  locality  :Unalaska. 


6.  Carex  circinata  C.  A.  Meyer. 


Coiled  Sedge. 


Fig.  682. 


Carex  circinata  C.  A.  Meyer,  Mem.  Acad.  St.  Petersb.   1:  209.  pi.  6.      1831. 

Cespitose  from  lignescent  slightly  creeping  rootstocks,  the  culms 
5-15  cm.  high,  slender,  smooth  or  nearly  so.  the  many-striate  lower 
sheaths  conspicuous.  Leaves  several,  densely  clustered,  the  blades  involute 
filiform,  0.5  mm.  wide,  2-10  cm.  long;  spike  solitary,  androgynous, 
bractless,  narrow,  1.5-2.5  cm.  long,  3-4  mm.  wide,  the  upper 
fourth  staminate,  the  lower  with  8-15  perigynia;  scales  (except  lowest) 
broadly  obovate.  very  obtuse,  shorter  than  perigynia,  reddish  brown 
with  hyaline  margins;  perigynia  erect-ascending,  5-6  mni.  long,  1.5 
mm.  wide,  spindle-shaped,  obscurely  triangular  in  cross-section,  light 
straw-colored,  lightly  nerved,  glabrous,  membranaceous,  attenuate  at 
base,  contracted  into  a  minutely  serrulate  bidentulate  beak  1  mm.  long, 
not  sutured  dorsally,  but  with  an  obliquely  cut  ferruginous  orifice ; 
achenes   triangular ;   stigmas  3. 

Along    the    coast,    Arctic-Alpine    Zone;    Unalaska    to    northwestern    Washington 
(Olympic   Mountains).      Local.      Type   locality:     Unalaska. 


^^^ 


7.  Carex  capitata  L. 
Capitate  Sedge.    Fig.  683. 


Carex  capitata  L.  Syst.  Nat.   (ed.   10)    1261.      1759. 

Rootstocks  slightly  elongate,  the  culms  cespitose,  1-3.5  dm.  high, 
erect,  roughish  above,  the  basal  sheaths  purplish,  sparingly  filamentose. 
Leaf-blades  filiform,  about  0.5  mm.  wide,  rigid,  stiff,  shorter  or  longer 
than  the  culm;  spike  solitary,  ovoid,  bractless,  densely  flowered,  andro- 
gynous, orbicular  or  oblong-orbicular,  4-8  mm.  long,  3-6  mm.  wide, 
with  6-25  ascending  perigynia  below  and  a  short  but  conspicuous  cone 
of  staminate  flowers  above ;  scales  ovate-orbicular,  obtuse,  shorter  and 
narrower  than  perigynia,  chestnut-brown  with  broad  hyaline  margins ; 
perigynia  plano-convex,  sharp-edged,  not  inflated,  2-2.5  mm.  long  and 
rather  narrower,  pale  green,  smooth,  nerveless,  substipitate,  rounded  at 
base,  the  walls  thin,  abruptly  beaked,  the  beak  smooth,  slender,  dark- 
colored,  less  than  1  mm.  long,  with  closed  dorsal  suture,  conspicuously 
hyaline  tipped,  in  age  bidentulate;   achenes  lenticular;   stigmas  2. 

Arctic-Alpine  Zone;  Greenland  to  Alaska,  and  also  occurring  very  locally  on 
mountain  summits  southward;  New  Hampshire;  Alberta;  Nevada;  Tulare  County, 
California;   Mexico.     Type  locality:   Europe. 
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8.  Carex  vernacula  Bailey. 
Vernacular  or  Native  Sedge.    Fig.  684. 

Carex  foctida  W.   Boott  in  S.   Wats.   Bot.   Calif.   2:    232.      18S0.     Not 

All. 
Carex  vernacula  Bailey,  Bull.  Torrey  Club  20:  417.      1893. 
Carex  foetida   z-eruacula    (Bailey J    Kukenth.    in    Engler    Pflanzenreich 

4=»:  115.     1909. 

Rootstocks  creeping,  lignescent,  dark-colored,  the  culms 
in  small  clumps,  1-2  dm.  high,  smooth,  usually  exceeding 
the  leaves.  Leaf-blades  5-12  cm.  long,  2-4  mm.  wide,  stiff ; 
spikes  few  to  several,  androgynous,  aggregated  into  a  very 
dense  nearly  orbicular  head,  about  1  cm.  in  diameter,  the 
spikes  not  distinguishable  and  the  staminate  flowers  in- 
conspicuous ;  scales  ovate,  rather  wider  and  longer  or 
shorter  than  perigynia,  brown,  sharp-pointed ;  perigynia 
ovoid,  3.5^  mm.  long,  1.5  mm.  wide,  spreading,  plano- 
convex, membranaceous,  scarcely  inflated,  not  margined, 
rounded  and  short  stipitate  at  base,  more  or  less  nerved, 
tapering  into  the  smooth  obliquely  cut,  somewhat  biden- 
tate  beak,  one-third  length  cjf  body,  with  closed  dorsal 
suture;  achenes  lenticular;  stigmas  2. 

Alpine  slopes,  Hudsonian  and  Arctic- Alpine  Zones;  Washington 
south  to  Mount  Whitney,  California,  and  east  to  Wyoming  and  Colo- 
rado.    Type  locality:    western  United  States. 


9.  Carex  doiiglasii  Boott. 
Dotigias's  Sedge.     Fig.  685. 

Carex  donglasii  Boott  in   Hook.   Fl.    Bor.  Am.  2:   213.  pi.  214.      1840. 
Carex  nuttallii  Dewey,  Am.  Journ.   Sci.  43:  92.  pi.  2,  f.  97.      1842. 
Carex  meckii  Dewey,  Am.  Journ.  Sci.  II.  24:  48.      1857. 
Carex  irrasa  Bailey,  Bot.  Gaz.  25:  271.      1898. 

Rootstocks  slender  but  tough,  brownish,  the  culms  6-30  cm. 
high,  smooth,  obtusely  triangular,  light  brownish  at  base.  Leaf- 
blades  1-2.5  mm.  wide,  flat  or  channelled  at  base;  heads  dioeci- 
ous or  nearly  so;  spikes  few-many,  densely  aggregated;  lower 
1-several  bracts  developed ;  staminate  spikes  linear-elliptic,  8-15 
mm.  long,  2.5^  mm.  wide,  the  scales  straw-colored  or  brownish, 
pointed;  pistillate  spikes  wider,  the  scales  ovate  to  lanceolate, 
concealing  the  perigynia,  yellowish  brown  with  broad  hyaline 
margins  and  lighter  center ;  perigynia  appressed-ascending,  lan- 
ceolate, 4  mm.  long,  1.75  mm.  wide,  plano-convex,  coriaceous, 
sharp-edged,  lightly  nerved  ventrally,  strongly  nerved  dorsalh, 
rounded  and  short  stipitate  at  base,  tapering  into  the  strongly 
serrulate  beak  nearly  2  mm.  long,  its  apex  hyaline,  obliquely 
cut  and  with  closed  suture  dorsally,  in  age  bidentate ;  achenes 
lenticular ;  styles  elongate ;  stigmas  2. 

Dry  or  alkaline  soil,  Upper  Sonoran  and  Arid  Transition  Zones;  Mani- 
toba to  New  Me.xico,  westward  to  California  and  British  Columbia.  Type 
locality:   Northwest  Coast. 


10.  Carex  stenophylla  AA^ahl. 


Involute-leaved  Sedge. 


Fig.  686. 


Carex  stenophylla  Wahl.  in  Vet.  Acad.   Handl.   Stockholm  24:    142.      1803. 
Carex  eleocharis  Bailey,  Mem.  Torrey  Club  1  :  6.      1889. 

Rootstocks  long-creeping,  slender,  brownish,  the  culms  arising 
one-few  together,  5-20  cm.  high,  slender,  obtusely  triangular,  nor- 
mally smooth,  light  brownish  at  base,  exceeding  leaves.  Leaf- 
blades  1.5  mm.  wide  at  the  base,  involute  above;  spikes  few,  densely 
aggregated  into  a  head  7-15  mm.  long;  lower  bracts  little  developed, 
shorter  than  head ;  scales  slightly  exceeding  perigynia,  ovate,  acute, 
brownish  with  broad  white  hyaline  margins ;  perigynia  few  to  a 
spike,  ascending,  coriaceous,  plano-convex,  3  mm.  long,  1.75  mm. 
wide,  blackish  at  maturity,  the  body  ovate,  shining,  more  or  less 
strongly  nerved  at  least  dorsally,  rounded  at  base,  sharp  edged  but 
not  margined,  contracted  into  a  short  serrulate  beak  which  is 
obliquely  cut,  and  with  closed  suture  dorsally.  the  apex  at  length 
bidentulate;   achenes  lenticular;    styles  short;  stigmas  2. 

Dry  soil,  Canadian  Zone;  Manitoba  to  Yukon,  south  to  Iowa,  New  Mexico, 
Utah,  and  eastern  Oregon.     Type  locality:    Europe. 
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11.  Carex  simulata  Mackenzie. 
Short-beaked  Sedge.     Fig.  687. 

Carex  gayana  Boott  111.  Car.  3:   126.  />/.  411.      1862.     Not  Desv. 
Carex  simulata  Mackenzie   Bull.   Torrey   Club   34:   604.      1908. 

Rootstocks  slender,  light  brown,  long-creeping,  the  culms 
arising  one-few  together,  3-5  dm.  high,  roughened  on  the 
angles  above,  much  exceeding  the  leaves.  Leaf-blades  2-4 
mm.  wide,  flat;  head  linear-oblong  or  oblong-ovoid,  12-25 
mm.  long,  6-10  mm.  wide,  the  5-15  spikes  densely  aggregated, 
pistillate,  staminate  or  androgynous;  bracts  shorter  than  head; 
scales  concealing  the  perigynia,  cuspidate,  the  midvein  sharp, 
brown  with  hyaline  margins,  not  dull;  perigynia  ascending, 
plano-convex,  smooth,  shining,  coriaceous,  broadly  ovate,  1.8- 
2.25  mm.  long,  1.5  mm.  wide,  round  truncate  and  little  spongy 
at  base,  sharp  edged  but  not  margined,  nerveless  ventrally, 
nerved  dorsally,  serrulate  above,  abruptly  beaked,  the  beak 
0.25  mm.  long,  obliquely  cut  and  with  closed  dorsal  suture, 
the  apex  at  length  bidentulate ;  achenes  lenticular ;  stigmas  2. 

Wet  soil.  Transition  and  Canadian  Zones;  Montana  to  New  Mexico 
westward  to  Washington  and  the  Sierra  Nevada  of  California.  Type 
locality:    Chug  Creek,  Albany  County,   Wyoming. 


12.  Carex  pansa  Bailey. 
Sand  Dune  Sedge.     Fig.  688. 

Carex  pansa  Bailey,  Bot.  Gaz.  13:  82.      1888. 

Rootstocks  long-creeping,  stout,  dark-colored,  the  culms  arising 
one-few  together,  1.5-3  dm.  high,  sharply  triangular,  roughened 
above,  exceeding  leaves.  Leaf-blades  1-3  mm.  wide,  flattened  or 
channelled:  spikes  closely  aggregated  in  an  oblong  or  oblong- 
ovoid  head,  1.5-2.5  cm.  long,  the  spikes  lanceolate-ovoid,  7-8  mrn. 
long,  5  mm.  wide;  lower  bracts  developed  but  shorter  than  head; 
scales  concealing  perigynia,  very  dark  chesnut  brown  with  con- 
spicuous white  hyaline  margins,  shining;  perigynia  several-many, 
appressed.  plano-convex,  smooth,  coriaceous,  shining,  blackish  in  age, 
3.5-4.5  mm.  long,  1.5-2  mm.  wide,  the  body  ovate,  nerveless  ventrally, 
nerved  dorsally,  round  tapering  at  base,  sharp  edged,  but  not  wing- 
margined,  tapering  into  the  beak  ^-^^  length  of  body,  the  beak  1 
mm.  long,  serrulate,  obliquely  cut  and  with  closed  suture  dorsally, 
the  apex  little  hyaline  at  length  bidentulate  ;  achenes  lenticular ;  stig- 
mas 2. 

Drifting  sands  along  the  seacoast,  Humid  Transition  Zone;  Monterey  County, 
California,    to   southwestern   Washington.     Type   locality:   Clatsop,    Oregon. 


13.  Carex  praegracilis  W.  Boott. 


Clustered  Field  Sedge. 


Fig.  689. 


1840.     Not  J.  F.  Gmel. 


1908. 
1909 

culm    arising 


Carex  marcida  Boott  in  Hook.  Fl.  Bor.  Am.  2:  212.  pi.  213. 

1791. 
Carex  Praegracilis  W.   Boott,  Bot.   Gaz.  9:  87.     1884. 
Carex  iista  Bailey,  Mem.  Torrey  Club  1:  20.      1889. 
Carex  alterna  C.   B.  Clarke,  Kew  Bull.  Misc.  Inf.  Add.   Ser.  8:   69. 
Carex  siccata  obsciirior  Kiikenth.  in  Engler  Pflanzenreich  4-":   133. 
Care.r  camporum  Mackenzie,  Bull.  Torrey  Club  37:  244.      1910. 

Rootstocks  long-creeping,  stout,  dark-colored,  the 
1-few  together,  2-5  dm.  high,  sharply  triangular  and  roughened  above 
and  normally  exceeding  leaves.  Leaf-blades  1.5-3  mm.  wide,  flattened 
or  canaliculate ;  spikes  closely  aggregated  in  a  linear-oblong  to  oblong- 
ovoid  head,  1-5  cm.  long,  6-12  mm.  wide,  the  spikes  normally  androg- 
ynous with  4-10  perigynia ;  lower  bracts  developed,  but  exceeded  by 
head ;  scales  nearly  concealing  perigynia,  ovate-lanceolate,  acute  to 
cuspidate,  dull  light-brownish  with  hyaline  margins;  perigyria  ap- 
pressed-ascending,  plano-convex,  smooth,  coriaceous,  dull,  blackish  in 
age,  3^  mm.  long,  1.5  mm.  wide,  the  body  broadly  ovate,  nerved 
dorsally,  nerveless  or  nearly  so  ventrally,  round  tapering  at  base, 
sharp-edged  but  not  wing-margined,  tapering  into  a  beak  Vs-Vz  length 
of  body,  the  beak  about  1  mm.  long,  serrulate,  obliquely  cut  and  promi- 
nently hyaline  at  orifice  and  with  closed  suture  dorsally,  the  apex  at 
length   bidentulate ;  achenes  lenticular,  stigmas  2. 

Meadows,  widely  distributed  and  variable.  Upper  Sonoran  and  Transition  Zones; 
Manitoba,  Iowa  and  Kansas  to  Yukon,  British  Columbia,  California,  and  central 
Me.xico.     Type  locality:    San  Diego,  California. 
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14.  Carex  siccata  Dewey. 
Dry  Sedge.     Fig.  690. 

Carex  siccata  Dewey,  Am.  Journ.  Sci.   10:  278.  pi.  F,  f.  IS.      1826. 

Rootstocks  long-creeping,  light  brown,  slender  but  tough,  the  culm.^ 
arising  singly  or  in  small  clumps,  2-9  dm.  high,  rough  above,  exceed- 
ing leaves,  stiff,  dark  tinged  at  base.  Leaf-blades  2-3  mm.  wide,  flat 
or  channelled ;  spikes  6-12,  closelj-  aggregated  except  the  lower  1-3  in 
a  linear-oblong  head  2-3.5  cm.  long,  5-10  mm.  wide,  some  or  all 
the  spikes  gynaecandrous  or  staminate  and  some  pistillate  or  androg- 
ynous; lower  bracts  developed  but  shorter  than  head;  scales  shorter 
than  perigynia,  lance-ovate,  acute,  fulvous,  green-keeled  with  very 
broad  white  hyaline  margins  ;  perigynia  appressed-ascending,  plano- 
convex, sharp-  or  wing-margined  at  least  above,  5-6  mm.  long,  2  mm. 
wide,  light  green,  much  flattened,  coriaceous,  many-nerved  on  both 
faces,  spongy  and  short  stipitate  at  base,  serrulate  on  the  margins 
above,  contracted  into  a  sharply  bidentate  beak  nearly  as  long  as 
the  body ;  achenes  lenticular ;  stigmas  2. 

Dry  soil.  Transition,  Canadian  and  Hudsonian  Zones;  Maine  to  New  Jersey, 
west  to  Washington  (Kittitas  County)  and  south  in  the  mountains  to  Arizona. 
Erroneously  recorded  from  California.     Type  locality:   Westfield,   Massachusetts. 


15.  Carex  macrocephala  .  W'illd. 


Large-headed  Sedge. 


Fig. 


69L 


Care.v  macrocephala  Willd.   Spreng.   Syst.   3:   808.      1826. 
Care.r  anthericoides  Presl.   Reliq.  Haenk.   1:  204.     1828. 

Culms  few  together  from  elongated  rootstocks,  long- 
fibrillose  at  base,  1.5-3.5  dm.  high,  stout,  often  strongly 
roughened  on  the  angles.  Leaf-blades  4-8  mm.  wide,  the 
margins  minutely  but  sharply  serrulate;  heads  usually  dioeci- 
ous, the  pistillate  very  large,  4-6  cm.  long,  2.5-5  cm.  thick, 
ovoid-orbicular  to  oblong,  the  spikes  very  numerous,  several- 
many  flowered,  closely  aggregated  and  scarcely  distinguish- 
able, 1.5  cm.  long,  6-9  mm,  wide;  bracts  from  little  to  very 
strongly  developed ;  staminate  heads  about  4  cm.  long  and 
1  cm.  wide ;  pistillate  scales  ovate,  cuspidate  or  acuminate, 
exceeded  by  perigynia,  striate,  brownish  with  green  center 
and  hyaline  margins ;  perigynia  plano-convex,  at  length 
spreading,  10-15  mm.  long,  coriaceous,  the  body  4-6  mm. 
wide.  6-8  mm.  long,  rounded  and  somewhat  spongy  at  base, 
tapering  into  a  beak  of  about  its  own  length,  strongly  many- 
nerved  on  both  faces,  and  with  an  irregularly  cut  membranace- 
ous raised  wing  margin,  the  beak  sharply  bidentate,  smooth 
above ;  achenes  obtusely  triangular,  thick,  short-oblong,  4 
mm.  long,  constricted  in  middle ;  style  slightly  enlarged  at 
base,  slender,  jointed  with  achene ;    stigmas  3,  very  long. 

Sands  along  the  seacoast.  Humid  Transition  and  Canadian  Zones; 
Oregon  to  Alaska,  and  on  the  Asiatic  coast  southward  to  northern  China 
and  Japan.      Type  locality:   Asia. 


16.  Carex  hoodii  Boott. 

692. 


Hood's  Sedge 


Fig. 


1840. 


Care.v  hoodii  Boott  in  Hook.  Fl.  Bor.  Am.  2:  211.  pi.  211. 
Care.v  muricata  confi.va  Bailey,  Bot.  Gaz.  10:  203.  1883. 
Care.v  hoodii  ticrzosa  Bailey,   Bull.  Torrey  Club  1:  14.     1889. 

\"ery  densely  cespitose,  the  culms  2)-6  dm.  high,  slender,  but 
rather  stiff,  rough  above,  brownish  at  base.  Leaf-blades  1.5- 
3.5  mm.  wide,  flat,  the  sheaths  thin  at  mouth,  not  prolonged 
beyond  base  of  blade  ;  head  capitate,  orbicular  or  oblong-ovoid, 
1-2  cm.  long.  8-15  mm.  wide,  the  spikes  several,  androgynous 
with  5-10  ascending  perigynia ;  lower  bracts  more  or  less  devel- 
oped ;  scales  about  length  of  perigynia,  ovate,  sharp-pointed, 
chestnut-brown  with  lighter  keel  and  broad  hyaline  margins ; 
perigynia  plano-convex,  lance-ovate,  green,  more  or  less  brown- 
ish-tinged, membranaceous,  smooth,  4-5  mm.  long,  1.75-2  mm. 
wide,  obsoletely  nerved  ventrally  towards  the  base,  green- 
margined  above,  serrulate  to  the  middle,  somewhat  spongy  at 
base,  contracted  into  a  sharply  bidentate  beak  half  the  length 
of   the  body;   achenes  lenticular;   stigmas  2. 

Mountain  meadows  and  slopes,  Arid  Transition  and  Canadian  Zones; 
Alberta  to  Colorado,  westward  to  California  (Sierra  Nevada*  and  north  to 
British  Columbia.     Type  locality:    Columbia  River. 
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17.  Carex  vallicola  Dewey. 


Valley  Sedge. 


Fig. 


693. 


Carex  vallicola  Dewey,  Am.  Joiirn.   Sci.   II.   32:   40.      1861. 

Carex  brciisqiiaina  Mackenzie,   Bull.  Torrey   Club   34:    152.      1907. 

Rootstocks  short-creeping,  scaly,  the  culms  slender,  2.5-6  dm. 
high,  slender,  roughened  on  the  angles,  much  exceeding  the  leaves. 
Leaf-blades  narrow,  about  1  mm.  wide ;  spikes  androgynous,  closely 
aggregated  into  a  dense  terminal  head  15-20  mm.  long  and  about 
7  mm.  wide,  the  individual  spikes  poorly  defined  with  2-10.  ascend- 
ing or  at  maturity  spreading  perigynia;  bracts  little  developed; 
scales  broadly  ovate,  strongly  exceeded  at  maturity  by  perigynia, 
acuminate  or  short  cuspidate,  brownish  straw-color  with  hyaline 
margins ;  perigynia  plano-convex,  light  green,  3.5  mm.  long.  2  mm. 
wide,  the  body  ovate,  smooth,  polished,  nerveless,  round-tapering 
at  base,  margined  above,  abruptly  narrowed  into  the  short,  minutely 
serrulate  bidentate  beak  about  1  mm.  long;  achenes  lenticular; 
stigmas  2. 

Dry  slopes.  Transition  Zone;  Black  Hills  of  South  Dakota  and  Wyoming  to 
Oregon.     Type  locality:  Jackson's  Hole,   Snake  River. 


18.  Carex  tumulicola  Mackenzie. 

'ig.  694. 

S.   Wats.   Hot.  Calif.  2:  23: 


Foot-hill  Sedge. 


Carex  iiniricata  gracilis  W.   Boott 

Boott. 
Carex  tumulicola  Mackenzie,  Bull.  Torrey  Club  34:   154. 


ISSO,  not 


1907. 


Short-creeping  from  tough  rootstocks,  the  culms  4.5-8  dm. 
high,  rough  above,  exceeding  the  leaves,  brownish  tinged  at 
base.  Leaf-blades  1.5-2.5  mm.  wide ;  head  2-5  cm.  long,  slender 
and  often  rather  flexuous,  the  spikes  5-10,  androgynous,  the  upper 
aggregated,  the  lower  separate,  with  10  or  fewer  appressed- 
ascending  perigynia ;  bracts  especially  the  lower  strongly  devel- 
oped and  long  cuspidate ;  scales  largely  concealing  perigynia, 
brownish  straw  color  with  hyaline  margins  and  green  midrib, 
acuminate  to  cuspidate ;  perigynia  plano-convex,  lanceolate, 
glabrous.  4-5  mm.  long,  1.5  mm.  wide,  prominently  narrow- 
margined,  nerved  dorsally,  more  or  less  strongly  nerved  ventrally. 
round-tapering  and  substipitate  at  base,  contracted  into  a  ser- 
rulate bidentate  beak  one-third  to  one-half  length  of  body ; 
achenes  lenticular ;   stigmas  2. 

Dry  soil,  Upper  Sonoran  and  Arid  Transition  Zones;  Washington  south 
through  Oregon  and  the  coastal  counties  of  California  to  Monterey  County. 
Type  locality:   Lake  Temescal,  Alameda  County,  California. 


19.  Carex  alma  Bailey.     Sturdy  Sedge. 


Fig.  695 


Carex  alma  Bailey,  Mem.  Torrey  Club   1 :   50.      1889. 

Carex  vitrea  Holm,  Am.  Journ.   Sci.   IV.   17:  302-3.  fig.  5-7.      1904. 

Cespitose,  the  culms  3-12  dm.  high,  strict,  sharply  tri- 
angular and  rough  on  the  angles.  Leaf-blades  3-6  mm.  wide, 
the  sheaths  very  thin  at  mouth,  exceeding  the  base  of  the 
blade,  normally  not  cross-rugulose  ventrally ;  head  2.5-10  cm. 
long,  more  or  less  strongly  decompound,  the  clusters  from 
closely  aggregated  to  strongly  separate,  the  individual  spikes 
androgynous,  hardly  recognizable,  the  perigynia  few,  spread- 
ing; lower  bracts  more  or  less  developed;  scales  ovate,  about 
equalling  perigynia,  sharp  pointed  to  obtusish,  straw-colored 
or  brownish,  gtrongly  hyaline-margined ;  perigynia  plano- 
convex, 3.5  mm.  long,  1.8  mm.  wide,  smooth,  shining,  in  age 
brownish-black,  broadly  ovate  from  a  rounded  base,  narrowly 
green-margined  above,  serrulate  from  middle,  lightly  few- 
nerved  on  both  faces,  tapering  into  the  serrulate  bidentate 
beak  half  length  of  bodv;  achenes  lenticular:  stigmas  2. 

Along  streams  in  southern  California,  Upper  Sonoran  Zone;  Monterey 
and  Tulare  Counties  southward,  eastward  to  southern  Nevada  and  Ari- 
zona.     Type  locality:    San  Bernardino  County,  California. 
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20.  Carex  stenoptera  Mackenzie 
Narrow-winged  Sedge. 


Fig.  696. 


Ca-e.r  stciwpiera    Mackenzie,    Erythea    8:    28.      1922. 

Rootstocks  thick,  dark,  short-creeping,  the  cuhns  2.5-4  dm. 
high,  smooth:  leaf-hlades  2-3  mm.  wide,  channelled,  the  sheaths 
tight,  not  cross-rugulose,  obscurely  red-dotted ;  head  decompound, 
2.5-5  cm.  long,  6-10  mm.  thick,  with  numerous  androgynous 
spikes  5-8  mm.  long,  4-6  mm.  wide,  with  several-many  perigynia ; 
bracts  inconspicuous;  scales  ovate-lanceolate,  obtusish  to  short 
cuspidate,  about  length  of  perigynia,  brownish  with  broad  green 
center  and  conspicuous  hyaline  margins;  perigynia  ovate-lanceo- 
late, plano-convex,  3-3.5  mm.  long,  1.5  mm.  wide,  narrowly  thin- 
winged  to  base,  stramineous,  nerved  dorsally,  nerveless  ventrally 
or  nearly  so,  round  tapering  at  base,  tapering  or  contracted  into 
a  serrulate  bidentate  beak  more  than  half  length  of  the  body; 
achenes  lenticular;  style  slender,  jointed  with  achene ;  stigmas  2. 

San   Antonio   Mountains,   southern   California.     Type  locality:   Ice  House 
Canon,  San  Antonio  Mountains. 


21.   C 


smooth    or 


arex  densa  Bailey.     Dense  Sedge.     Fig.  697. 

Care.v   brongniartii   dcnsa   Bailey,   Proc.   Am.   Acad.   22:    137.      1886. 

Carex  densa  Bailey,  Mem.  Torrey  Club   1:   50.      1889. 

Carex  chrysolcuca  Holm,  Am.  Journ.  Sci.  IV.  17:  302.     1904. 

Culms  3-6  dm.  high,  sharply  triangular,  stiff, 
roughened  immediately  beneath  head,  from  exceeding  to  shorter 
than  the  leaves.  Leaf-blades  3-6  mm.  wide,  the  sheaths  loose, 
conspicuously  septate  dorsally,  and  thin,  hyaline  and  more  or 
less  cross-rugulose  ventrally,  prolonged  and  convex  at  the 
mouth;  head  2-5  cm.  long.  1.5  cm.  wide,  dense,  decompound,  the 
clusters  closely  aggregated,  the  individual  spikes  hardly  recog- 
nizable, the  perigynia  few,  appressed-ascending ;  bracts  incon- 
spicuous, except  one  or  two  lower  ones ;  scales  ovate,  shorter 
than  perigynia,  dark  chestnut-brown  with  green  rnidvein,  acute 
to  cuspidate;  perigynia  4-4.5  mm.  long,  1.5  mm.  wide,  unequally 
slightly  bi-convex,  smooth,  ovate  or  ovate-lanceolate  from  a 
round"  tapering  substipitate  base,  straw-colored  or  at  length 
brownish,  strongly  several  nerved  on  both  faces,  narrowly  green- 
margined,  the  upper  half  of  body  serrulate,  more  or  less  abruptly 
beaked,  the  beak  more  than  half  length  of  body  ;  achenes  lentic- 
ular ;  stigmas  2. 

In  dry  soil.  Upper  Sonoran  Zone;  west  of  the  higher  ranges  of  the  Sierra 
Nevada  from  Santa  Clara  and  Mariposa  Counties,  California,  northward  into 
Oregon.     Type  locality:   Mark  West  Creek  and  Napa,  California. 


22,  Carex  vicaria  Bailey.    Western  Fox  Sedge. 

Carex  vicaria  Bailey,  Mem.  Torrey  Club   1:   49.      1889. 
Carex    itilf^iiwidea    vicaria    (Bailey)    Kiikenth.    in    Engler    Pflanzenreich 
4=":    148.      1909. 

Culms  3-6  dm.  high,  sharply  triangular,  strongly  roughened 
on  angles  above,  exceeding  the  leaves.  Leaves  with  blades 
3^.5  mm.  wide,  the  sheaths  tight,  not  conspicuously  septate 
dorsally;  and  thin,  hyaline  and  more  or  less  cross-rugulose 
ventrally,  the  upper  short-prolonged  and  convex  at  mouth ; 
head  l.B-3  cm.  long,  about  12  mm.  wide,  decompound,  the 
clusters  closely  aggregated,  or  the  lower  slightly  separate,  the 
individual  spikes  hardly  recognizable,  the  perigynia  in  each 
few,  spreading  at  maturity;  bracts  inconspicuous,  except  one 
or  two  lower  ones ;  scales  ovate,  acute  to  cuspidate ;  shorter 
than  perigynia,  reddish-l)rown  tinged  with  green  midvein ; 
perigynia  3-3.5  mm.  long,  1.5  mm.  wide,  plano-convex,  smooth, 
ovate  from  a  rounded  base,  substipitate,  reddish-tinged  or 
yellowish-brown  with  green  margin,  few-nerved  dorsally, 
nerveless  ventrally,  the  body  sparingly  serrulate  above,  con- 
tracted into  the  serrulate,  bidentate  beak  half  length  of  body; 
achenes  lenticular ;  stigmas  2. 

Marshes  and  swales.  Humid  Transition  and  Canadian  Zones;  W'ash- 
ington  to  northern  California.     Type  locality:   Oregon. 


Fig.  698. 
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23.  Carex  brevi-ligulata  Alackenzie. 
Short-liguled  Sedge.     Fig.  699. 

Caic.v  7'icai-ia  costata   Bailey,   Mem.   Torrey  Club,   1:   49.      1889. 
Cai-ex  brevi-ligulata  Mackenzie,   Erythea  8:   92.      1922. 

Culms  2-6  dm.  high,  sharply  triangular,  strongly  roughened 
on  angles  above,  exceeding  the  leaves.  Leaves  with  blades 
3-4.5  mm.  wide,  the  sheaths  tight,  not  conspicuously  septate 
dorsally;  and  thin,  hyaline  and  more  or  less  cross-rugulose 
ventrallv,  short  prolonged  at  mouth;  head  1.5-3.5  cm.  long,  8- 
12  mm. 'wide,  decompound,  the  clusters  closely  aggregate,  the 
individual  spikes  hardly  recognizable,  the  perigynia  6-15, 
spreading  at  maturity ;  bracts  usually  not  conspicuous  ;  scales 
ovate,  acute  to  cuspidate,  shorter  than  perigynia,  light  reddish- 
broAvn  with  green  center;  perigynia  3.25-3.75  mm.  long,  1.5-2 
mm.  wide,  thick,  plano-convex,  smooth,  ovate,  round-tapering 
at  base,  substipitate,  yellowish  brown  with  -green  margin, 
several  ribbed  dorsally,  strongly  fewer  ribbed  ventrally, 
stronglv  serrulate  from  middle,  abruptly  contracted  into  the 
serrulate  bidentate  beak,  half  length  of  body;  achenes  lentic- 
ular, stigmas  2. 

Marshes  and   swales.   Transition   Zone;   northern   California   and    Ore- 
gon.    Type  locality:   Grant's  Pass,  Oregon. 


24.  Carex  dudleyi  Mackenzie. 

Dudley's  Sedge.     Fig.  700. 


Carc.v   dudleyi   Mackenzie,   Erythea  8:   30.      1922. 

Culms  3-6  dm.  high,  roughened  on  angles  and  sharply  tri- 
angular beneath  head,  exceeding  leaves.  Leaf-blades  Hat,  ^/ 
mtn  wide,  little  roughened  towards  apex,  the  sheaths  tiglit 
inconspicuously  septate  dorsally,  white  hyahne  and  scarcely  it 
at  all  cross-riigulose  ventrallv,  short  prolonged  and  convex  at 
mouth;  head  2-3.5  cm.  long,  9-12  mm.  wide,  decompound,  the 
spikes  all  very  closely  aggregated  and  hardly  recognizable,  the 
perigynia  in  each  few,  spreading  at  maturity ;  bracts  setaceous,  at 
least  "the  lower  conspicuous;  scales  ovate-lanceolate,  mostly 
shorter  than  perigynia,  yellowish-green,  strongly  cuspidate  or 
awned;  perigynia  2.5-3  mm.  long,  1.25-1.5  mm  wide,  plano- 
convex, smooth,  narrowly  ovate  from  a  rounded  base,  sub-stipi- 
tate,  brownish  yellow  with  green  margin,  few  nerved  dorsally, 
obscurely  nerved  ventrally,  the  body  not  serrulate,  contracted 
into  the  serrulate  bidentate  beak  of  its  own  length;  achenes 
lenticular;    stigmas   2. 

In  the  Coast  Ranges  of  California,  Upper  Sonoran  Zone;  Monterey 
Cou.nty  to  Lake  County;  apparently  local.  Type  locality:  Tassajara  Hot 
Springs,   Monterey   County,   California. 


25.  Carex  vulpinoidea  Michx. 
Fox  Sedge.     Fig.  701. 

Care.v  rulpinoidca   Michx.    Fl.   Bor.   Am.   2:    169.      1803. 

Carex   microspcrma  Wahl.  Vet.  Acad.   Handl.   Stockholm  24:    144.      1803. 

Care.r  multiftora  Muhl.  in  Willd.   Sp.  PI.  4:   243.    -1805. 

Carex  vulpinaeformis  Tuckerm.  Enum.   Meth.   9.     1843. 

Cespitose,  the  rootstocks  woody,  short,  the  culms  3-9  dm. 
■  high,  sharply  triangular,  very  rough  above.  Leaf-blades  flat, 
2-5  mm.  wide,  very  rough  above,  many  exceeding  the  culms, 
the  sheaths  tight,'  inconspicuously  septate  dorsally,  cross- 
rugulose  ventrally,  more  or  less  thickened  at  the  mouth  and 
little  if  at  all  prolonged  beyond  the  base  of  the  blade;  head 
5-12.5  cm.  long,  decompound,  the  spikes  very  numerous,  small, 
androgynous,  closely  aggregated  and  the  upper  scarcely 
distinguishable;  bracts  bristle-like,  the  lower  conspicuous; 
scales  ovate  lanceolate,  strongly  awned.  about  as  long  as 
upper  and  longer  than  lower  perigynia,  ferruginous  or  straw- 
colored  with  green  keel ;  perigynia  ovate,  plano-convex,  2- 
2.5  mm.  long.  1.2  mm.  wide,  greenish  yellow,  membranaceous, 
rounded  at  base,  several  nerved  dorsally,  1-3  nerved  or  nearly 
nerveless  ventrally,  ascending  or  spreading  at  maturity,  con- 
tracted into  a  serrulate  bidentate  beak  about  length  of  the 
body :  achenes  lenticular ;  style  slightly  thickened  at  base, 
jointed  with  the   achene ;   stigmas  2. 

Swampy  places.  Arid  Transition  Zone:  New  Brunswick  to  British 
Columbia  south  to  Florida,  Texas,  Colorado,  and  Oregon.  Type  locality: 
Canada  and  New  England. 
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26.  Carex  diandra  Schraiik. 
Lesser  Panicled  Sedge.     Fig.  702. 

Carex  diandra  Schrank,  Acta.  Acad.  Mogunt.  49.      17S2. 

Care.v  tcretiiiscula  Good.  Trans.   Linn.  Soc.  2:   163.  pi.  19,  j.  3.      1794. 

Carex  bcrnardina  Parish,   Bull.   South.   Calif.  Acad.   5:   24.  pi.  21.      1906. 

Loosely  cespitose,  the  culms  slender,  i-7  dm.  high,  sharply 
triangular,  the  sides  convex.  Leaf-blades  L25  mm.  wide,  cana- 
liculate at  base;  sheaths  not  copper-colored  at  the  mouth,  strongly 
red-dotted  ventrally ;  head  2.5-5  cm.  long,  somewhat  compound, 
the  spikes  numerous,  small,  androgynous  or  pistillate,  the  lower 
more  or  less  separated ;  bracts  not  conspicuous ;  scales  nearly 
equaling  perigynia,  acute,  brownish  with  lighter  midvein  and 
hyaline  margins ;  perigynia  2-2.75  mm.  long,  strongly  convex 
dorsally,  low  convex  ventrally,  dark  chestnut,  sharp-edged  but 
not  margined,  shining,  smooth,  hard,  nerveless  on  inner  face  ex- 
cept at  base,  nerved  on  outer  face,  spongy,  round-truncate  and 
stipitate  at  base,  spreading  at  maturity,  contracted  into  a  flat 
bidentate  beak  nearly  length  of  body;  achenes  lenticular;  stig- 
mas 2. 

Wet  meadows,  Transition  and  Boreal  Zones;  Newfoundland  to  Yukon 
south  to  New  Jersey,  Colorado,  and  very  locally  in  the  higher  mountains  to 
southern   California.     Type   locality:   southern    Bavaria,    Germany. 


27.  Carex  cusickii  Mackenzie. 
Cusick's  Sedge.    Fig.  703. 

Carex  tcretiiiscula  ampla  Bailey  Mem.  Torrey  Club  1:   53.      1889. 
Carex   cusickii   Mackenzie   in    Piper   &   Beattie    Flora   Northwest   Coast  72. 
1915. 

More  densely  cespitose,  the  culms  sharply  triangular, 
stout,  7-12  dm.  high,  rough  above,  much  exceeding  the  leaves. 
Leaf-blades  2.5-6  mm.  wide,  flat  with  slightly  revolute  mar- 
gins, the  sheaths  strongly  red-dotted;  head  4-8  cm.  long, 
1-2  cm.  wide,  decompound,  the  lower  branches  separated,  the 
spikes  numerous,  small,  ovoid,  2>-6  mm.  long,  2.5-4  mm.  wide, 
androgynous  or  pistillate ;  bracts  inconspicuous ;  scales  cover- 
ing the  perigynia,  chestnut  tinged  with  lighter  sharply  rough- 
keeled  midvein  and  hyaline  margins ;  perigynia  3-4  mm. 
long,  1.5  mm.  wide,  dull  brownish-black,  very  thick,  strongly 
convex  and  nerved  dorsally,  slightly  convex  and  lightly  nerved 
at  base  ventrally,  spreading  in  age,  truncate  and  short  stipi- 
tate at  base,  abruptly  beaked,  the  beak  setulose-serrulate. 
shallowly  bidentate,  about  length  of  body;  achenes  lenticular; 
stigmas  2. 

Wet  meadows.  Humid  Transition  and  Canadian  Zones;  ^Montana  to 
British  Columbia  south  to  San  Francisco,  California;  rare  southward  and 
there  contined  to  the  Coast  Ranges.  Type  locality:  head  of  Burn  River, 
eastern   Oregon. 


28.  Carex  jonesii  Bailey. 
Jones'  Sedge.     Fig.  704. 

Carex  jonesii  Bailey,  Mem.  Torrey  Club   1:    16.      1889. 

Carex  neriiua  jonesii  Kiikenth.   in  Engler  Pflanzenreich  f-":   167.     1909. 

Cespitose  from  somewhat  elongated  woody  rootstocks,  the 
culms  triangular,  2-4  dm.  high,  slender,  rough  above,  ex- 
ceeding the  leaves.  Leaves  clustered  near  base,  the  blades 
1-2  mm.  wide;  sheath  not  green  and  white  mottled  dorsally 
and  not  cross-rugulose,  ventrally  truncate  at  mouth ;  spikes 
androgA-nous,  in  a  dense  ovoid  head  8-12  mm.  long,  8-10  mm. 
wide,  tile  larger  with  about  5-10  ascending  perigynia,  the  stam- 
inate  flowers  often  inconspicuous  ;  bracts  inconspicuous  ;  scales 
exceeding  the  perigynia,  ovate,  dark  brown  with  inconspicu- 
ous midvein  and  hyaline  margins ;  perigynia  ovate-lanceolate. 
3-4  mm.  long.  1.5-1.75  mm.  wide,  plano-convex,  rounded  short- 
stipitate  and  but  little  spongy  at  base,  strongly  many  nerved 
dorsally.  more  or  less  strongly  many  nerved  ventrally  at  ma- 
turity, slightly  margined  above,  tapering  into  a  very  slightly 
serrulate  shallowly  bidentate  beak  one-third  length  of  body  ; 
achenes  lenticular;  stigmas  2,  short. 

High  mountains,  Canadian  Zone;  Montana  to  Wyoming,  westward  to 
Washington  and  California,  where  confined  to  the  .Sierra  Nevada  and  .San 
Bernardino  Mountains.  Type  locality:  Soda  Springs,  Nevada  County, 
California. 
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29.  Carex  nervina  Bailey. 
Sierra  Nerved  Sedge.     Fig.  705. 

Carc.v  nervina  Bailey,  Bot.   Gaz.   10:  203.  pi.  3,  f.  68.      18S5. 

Cespitose  from  somewhat  elongated  stout  rootstocks,  the 
culms  3-9  dm.  high,  strongly  aphyllopodic,  flattened  in  drying, 
weak,  roughened  above,  about  equaling  the  leaves.  Well-devel- 
oped leaves  on  lower  fourth  of  culms,  the  blades  3.5-5  mm. 
wide ;  opaque  part  of  sheath  olive-tinged,  not  cross-rugulose, 
truncate  or  concave  at  the  mouth,  green  and  white-mottled  dor- 
sally,  spikes  androgynous  in  a  dense  ovoid  or  oblong  head  1.3- 
3  cm.  long.  8-10  mm.  wide,  the  larger  with  about  6-12  ascending 
or  at  length  spreading  perigynia,  the  staminate  flowers  not 
conspicuous ;  bracts  little  developed ;  scales  ovate,  exceeded  by 
the  perigynia,  brownish  with  green  center  and  hyaline  margins ; 
perigynia  plano-convex,  lanceolate,  or  ovate-lanceolate,  3.5-4  mm. 
long,  1.5-1.75  mm.  wide,  rounded  short-stipitate  and  strongly 
spongy  at  base,  strongly  many-nerved  on  both  faces,  sharp  angled 
above,  tapering  into  a  slightly  serrulate  sharply  bidentate  beak 
1  mm.  long,  the  teeth  erect;  achenes  lenticular;  stigmas  2,  long. 

Mountains,  Transition  and  Canadian  Zones;  southern  Oregon  and  Cali- 
fornia, where  found  in  the  Sierra  Nevada  as  far  south  as  Tulare  County. 
Type  locality :   Summit  Camp,   California. 


30.  Carex  neurophora  Mackenzie,  n.  sp. 
Alpine  Nerved  Sedge. 


Fig.  706. 


Carex    iiervina    Mackenzie    in    Rydberg    Fl.    Rocky    Mts.    (in    part)     123. 
1918,  not  Bailey. 

Cespitose  from  slightly  elongated  rootstocks,  the  culms 
Z-7  dm.  high,  strongly  aphyllopodic,  3.5  mm.  thick  at  base, 
little  roughened  above,  exceeding  the  leaves.  Well  developed 
leaves  on  lower  fourth  of  culms,  the  blades  about  3.5  mm. 
wide,  the  sheaths  green  and  white  mottled  dorsally,  cross- 
rugulose  ventrally,  thickish  and  convex  and  short-prolonged 
at  mouth ;  spikes  androgynous  in  a  dense  ovoid  or  oblong 
head  1.5-2.5  cm.  long,  8-12  mm.  wide,  the  larger  with  several- 
many  at  length  widely  spreading  perigynia,  the  staminate 
flowers  inconspicuous;  bracts  not  developed;  scales  ovate, 
brownish  with  lighter  midrib,  about  half  length  of  perigynia ; 
perigynia  plano-convex,  lanceolate,  3.5-4  mm.  long,  1.5  tnm. 
wide,  rounded,  short  stipitate  and  somewhat  spongy  at  base, 
several-many  nerved  on  both  faces,  sharp-edged  above,  taper- 
ing into  a  slightly  serrulate  bidentate  beak  half  length  of 
body,  the  teeth   very   short;   achenes  lenticular;   stigmas   2. 

High  mountains,  Hudsonian  Zone;  Wyoming  to  Washington  and  Ore- 
gon. Type:  Stevens  Pass,  Cascade  Mountains,  Washington,  Sandbcrg 
and  Leiberg,  773. 


31.  Carex  stipata  Muhl. 


Awl-fruited  Sedge. 


Fig.  707. 


Care.y  stipata  Muhl.   in   Willd.    Sp.   PI.   4:   233.      1805. 

Cespitose,  the  rootstocks  short,  stout,  the  culms  3-10 
dm.  high,  rather  weak,  sharply  triangular,  strongly 
serrulate  above,  mostly  exceeding  leaves.  Leaves  with 
blades  4-8  mm.  wide,  flat,  flaccid,  the  sheaths  strongly 
septate  dorsally,  the  opaque  part  thin,  quickly  broken, 
cross-rugulose,  prolonged  above  base  of  blade;  head 
3-10  cm.  long,  yellowish  brown,  the  spikes  numerous, 
androgynous,  the  lower  often  separate ;  bracts  incon- 
spicuous ;  scales  ovate-triangular,  about  length  of  body 
of  perig>-nia.  light  brownish  with  light  midvein  and 
hyaline  margins ;  perigynia  lanceolate,  plano-convex, 
4-5  mm.  long,  1.5  mm.  wide,  strongly  nerved  dorsally, 
less  strongly  ventrally,  yellowish  green  or  at  length 
brownish,  round  cordate,  spongy  and  stipitate  at  base, 
narrowly  margined  ventrally,  tapering  into  a  serrulate 
bidentate  beak  nearly  equalling  or  longer  than  the  body ; 
achenes  lenticular ;  stigmas  2. 

Swamps  and  wet  meadows.  Transition  Zone;  Newfoundland  to 
North  Carolina  west  to  middle  California  and  southern  Alaska. 
Type   locality:   Pennsylvania. 
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32.  Carex  illota  Bailey. 
Small-headed  Sedge. 


Fig  708. 


Carex  bonplandii  minor  Boott,   Proc.  Acad.  Phila.  77.     1863. 

Carex  bonplandii  angustifolia  Boott,  in  S.  Wats.   Bot.  Calif.  2:   233.     1880. 

Carex  illota  Bailey,  Mem.   Tcrrey  Club  1:    15.      1889. 

Cespitose  with  short-prolonged  rootstocks,  the  culms  1-2.5  dm. 
high,  slender  but  strict,  roughened  above.  Leaf-blades  short,  flat, 
1.5-3  mm.  wide;  spikes  3-5.  gynaecandrous  or  pistillate,  forming 
a  dense  capitate  brownish  lilack  head  6-10  mm.  long  and  nearly 
as  wide :  bracts  not  developed ;  scales  broadly  ovate,  obtuse,  shorter 
than  perigynia,  brownish  black  with  light  midvein  and  scarcely  hya- 
line margins ;  perigynia  ovate,  plano-convex,  3  mm.  long,  mem- 
branaceous, smooth,  shining,  nerved  on  both  faces,  rounded  and 
spongy  at  base,  brownish  lilack,  at  length  spreading,  the  beak  one- 
third  the  length  of  the  body,  smooth  or  nearly  so,  emarginate, 
hyaline  at  oritice ;  achenes  lenticular ;  stigmas  2. 

High  mountains,  Canadian  Zone;  Wyoming  and  Colorado  west  to  Washing- 
ton and  the   Sierra  Nevada  of  California.     Type  locality:    Colorado. 

33.  Carex  laeviculmis  Meinsh. 


Smooth-stemmed  Sedge. 


Fig. 


709. 


Carex  bolanderi  sparsiflora  Olney   Proc.   Am.   Acad.    7:   407.      1872. 
Carex  deweyana  sparsiflora  Bailey,   Bot.   Gaz.   13:   87.      1888. 
Carex  laeviculmis  Meinsh.  Bot.  Centralbl.  55:   195.      1893. 

Cespitose  from  slender  short-elongated  rootstocks,  the  culms 
3-6  dm.  high,  weak,  light  brownish  at  base,  roughened  above.  Leaf- 
blades  1.5-2  mm.  wide,  light  green,  flat,  soft;  spikes  3-8,  gynae- 
candrous, widely  separate  or  upper  approximate,  suborbicular,  3-10 
mm.  long,  3-6  mm.  wide,  with  3-10  appressed  or  at  length  spreading 
perigynia,  the  beaks  spreading ;  uppermost  spike  long  clavate  i.t 
base ;  lowest  bract  more  or  less  developed ;  scales  ovate,  about 
length  of  body  of  perigynia,  hyaline,  with  conspicuous  green  mid- 
vein  ;  perigynia  oblong-ovate,  plano-convex  or  concave-convex, 
2.5-4  mm.  long,  1.5  mm.  wide,  broadest  near  middle,  green  or 
brownish-green,  thin-walled,  few  nerved  dorsally,  lightly  nerved 
ventrally,  rounded  and  sulistipitate  at  base,  tapering  into  a  sparingly 
subserrulate  beak  one-quarter  to  one-third  length  of  body,  tlie 
apex  entire  or  bidentulate,  obliquely  cut  dorsally;  achenes  lenticular; 
stigmas  2. 

Wet  shaded  places,  Transition  and  Canadian  Zones;  Idaho  to  Alaska,  south 
to  El  Dorado  County,  California;  also  in  eastern  Siberia.  Type  locality: 
Kamtschatka. 


34.  Carex  interior  Bailey. 
Inland  Sedge.     Fig.  710. 

Carex  scirpoidcs  Schk.   in  Willd.   Sp.  PI.  4:   237.      1803   (in  small  part),  not  C.  scir- 

poidea  Mich.x.      1805. 
Carex  interior  Bailey,   Bull.  Torrey   Club  20:   426.      1893. 

Densely  cespitose,  the  culms  2-3.5  dm.  high,  slender  and  wiry,  some- 
what roughened  beneath  head.  Leaf-blades  1-2  mm.  wide,  flat  or 
somewhatcanaliculate;  head  1-2  cm.  long,  the  Z-A  spikes  approxirnate, 
the  lateral  pistillate,  suborbicular,  4  mm.  long,  with  3-10  widely 
spreading  perigynia,  the  upper  long  tapering  and  staminate  at  base; 
bracts  liTtle  developed  ;  scales  half  the  length  of  the  perigynia,  ovate- 
orbicular,  very  obtuse,  brownish,  hyaline-margined  all  around,  the 
center  lighter-colored,  the  midvein  not  sharply  defined  and  not  reach- 
ing the  tip ;  perigynia  plano-convex,  ovoid,  plump,  2.5  mm.  long,  1.5  mm. 
wide,  straw-color  or  light  brownish,  rounded  and  spongy  at  base,  very 
narrowly  sharp-margined,  nerved  dorsally,  nerveless  or  obscurely 
nerved  at  base  ventrally,  sparingly  serrulate  on  upper  margins,  ab- 
ruptly beaked,  the  beak  one-third  length  of  body  or  less,  its  teeth 
very  short,  the  ventral  suture  inconspicuous,  the  dorsal  more  devel- 
oped; achenes  lenticular;  stigmas  2. 

Boggy  meadows,  Hudsonian  Zone;  Maine  to  Pennsylvania,  westward  to  British 
Columbia  and  south  to  Arizona,  northern  Mexico  and  northern  California.  Type 
locality:   P'enn   Yan,   New  York. 
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35.  Carex  ormatha  (Fernald)  Mackenzie. 

711. 


Western  Stellate  Sedge. 


Fig. 


Carex  cchinata  ormantha  Fernald,  Proc.  Am.  Acad.  37:  483.  pi.  4,  f.  89.      1902. 
Care.v  stellulata  onnantha  Fernald,  Rhodora  4:   222.      1902. 
Care.v  onnantha  Mackenzie,   Erythea   8:   35.      1922. 

Densely  cespitose  from  ver}-  short  creeping  slender  rootstocks,  the 
culms  1.5-4  dm.  high,  obtusely  triangular,  slender  but  rather  stiff, 
smooth.  Leaf-blades  slightly  canaliculate,  1.5-2  mm.  wide;  head  2-6 
cm.  long,  the  3-4  spikes  widely  separate,  the  terminal  gynaecandrous, 
long  clavate  at  base,  the  lateral  suborbicular,  6-8  mm.  wide.  3-5  mm. 
long,  with  2-12  widely  radiating  perigynia  ;  lowest  bract  more  or  less 
developed;  scales  ovate,  obtuse,  nearly  length  of  body  of  perig>'nia, 
chestnut  brown  with  lighter  center  and  broad  shining  hyaline  margins 
and  apex,  not  sharply  keeled,  the  midvein  obscure  at  apex ;  perigynia 
plano-convex,  lance-ovate,  3.5-4  mm.  long,  1.5  mm.  wide,  soon  brownish 
yellowish,  round  truncate  at  base,  conspicuously  many  striate  on  both 
faces,  the  margins  scarcely  elevated,  not  serrulate,  tapering  into  a 
serrulate  beak  more  than  half  length  of  body,  the  dorsal  suture  in- 
conspicuous, the  ventral  prominent,  the  teeth  triangular,  short,  erect, 
chestnut-brown  ;   achenes  lenticular  ;  stigmas  2. 

Boggy  places.  Transition  Zone;  north  from  the  San  Bernardino  range  through 
the  Sierra  Nevada  to  northern  California  and  Oregon.  Type  locality:  Strawberry 
Creek,  El  Dorado  County,  California. 


36.  Carex  phyllomanica  W.  Boott. 
Coastal  Stellate  Sedge.     Fig.  712. 

Caie.v  phyllomanica  W.  Boott,   in  S.  Wats.   Bot.   Calif.  2:   233.      1880. 
Care.v  sterilis  W.  Boott  in  S.  Wats.   Bot.  Calif.  2:  236.      1880;   not.   Willd. 

Densely  cespitose  from  slender  creeping  rootstocks,  the  culms 
2.5-6  dm.  high,  obtusely  triangular  (sharply  above),  smooth  or 
nearly  so.  Leaf-blades  flat.  1.75-2.75  mm.  wide;  head  1.5-3.5  cm. 
long,  the  3^  spikes  approximate,  the  terminal  gynaecandrous, 
clavate  at  base,  the  lateral  suborbicular,  7  mm.  wide,  with  8-15 
widely  spreading  perigynia;  lowest  bract  somewhat  developed; 
scales  ovate,  obtuse,  two-thirds  length  of  body  of  perigynia,  chest- 
nut brown  with  lighter  center  and  hyaline  margins,  not  sharply 
keeled,  the  midvein  obscure  at  apex ;  perigynia  ovate-lanceolate, 
plano-convex,  3.75-^.5  mm.  long,  1.5  mm.  wide,  round-truncate  at 
base,  conspicuously  striate  on  both  faces,  the  margins  scarcely 
raised,  entire,  tapering  into  a  serrulate  beak  scarcely  half  length 
of  body,  the  apex  hyaline  and  chestnut  tinged,  bidentate,  the  teeth 
short,  erect,  the  ventral  suture  conspicuous ;  achenes  lenticular ; 
stigmas  2. 

Swampy  places  near  the  coast,  Canadian  Zone;  northern  California  to  Alaska. 
Type  locality:   Mendocino   City,   California. 


37.  Carex  angustior  Mackenzie. 


Narrower  Sedge. 


Fig. 


713. 


Care.v  stellulata  angnstata  Carey,  in  A.  Gray  Man.  544.      1848. 
Carex  echinata  angnstata  Bailey,  Mem.  Torrey  Club  1 :   59.      1889. 
Carex  angtistior  Mackenzie  in   Rydb.  Flora  Rocky  Mts.    124.      1917. 

Densely  cespitose,  the  culms  1.5-3  dm.  high,  slender,  sharply 
triangular,  roughened  above.  Leaf-blades  flat  or  canaliculate,  0.75-2 
mm.  wide;  spikes  3-5,  approximate  or  little  separate  forming  a 
head  1-2  cm.  long,  the  terminal  gynaecandrous,  the  lateral  pistillate, 
5-15  flowered,  suborbicular  or  short-oblong,  4-6  mm.  long ;  lowest 
bract  more  or  less  developed ;  scales  ovate,  short  cuspidate,  equal- 
ing body  of  perigynia,  yellowish  with  sharply  defined  green  mid- 
vein  extending  to  apex  and  ill-defined  opaque  margins ;  perigynia 
lanceolate,  plano-convex,  3  mm.  long,  1.25  mm.  wide,  yellowish, 
fragile,  nerveless  or  obscurely  impressed  nerved  ventrally.  more  or 
less  nerved  dorsally,  rounded'  at  base,  the  margins  slightly  raised, 
not  serrulate,  tapering  into  a  sparingly  serrulate  beak  more  than  half 
length  of  body,  the  apex  bidentate,  reddish  brown  tipped,  the  ventral 
siuure  prominent,  achenes  lenticular ;   stigmas  2. 

In  boggy  places.  Transition  and  Boreal  Zones;  Newfoundland  to  North 
Carolina,  west  to  Washington  and  the  Sierra  Nevada  of  California.  Type 
locality:    Fairfield,    New   York. 


SEDGE  FAMILY 


301 


38.  Carex  cephalantha  (Bailey)  Bicknell. 

714. 


Larger  Stellate  Sedge. 


Fig. 


Carex  echinata  cct^halantha  Bailey,  Mem.  Torrey  Club   1:   58.      1889. 
Carex   cephalantha    Bicknell,   Bull.   Torrey   Club   35:   493.      1908. 

Densely  cespitose,  the  culms  2.5-7.5  dm.  hig;h,  stiff,  sharply 
triangular,  somewhat  roughened  above.  Leafyblades  Hat  or 
somewhat  canaliculate,  1.5-2.25  mm.  wide;  spikes  3-7,  more 
or  less  strongly  separate,  forming  a  head  2.5-5  cm.  long, 
gynaecandrous,  5-25-flowered,  subglobose  or  short-oblong,  4- 
10  mm.  long;  lowest  bracts  developed;  scales  ovate,  acute  or 
somewhat  cuspidate,  equaling  body  of  perigynia,  yellowish  or 
chestnut-brown  tinged  with  sharply  keeled  green  midvein 
extending  to  apex  and  ill-defined  opaque  margins;  perigynia 
ovate,  plano-convex,  3.5-4  mm.  long,  1.5-2  mm.  wide,  sub- 
coriaceous,  strongly  many  nerved  dorsally,  finely  nerved 
ventrally,  round-truncate  at  base,  serrulate  above,  contracted 
into  a  serrulate  beak  half  length  of  body,  the  apex  strongly 
bidentate,  reddish  brown  tipped;  achenes  lenticular;  stigmas  2. 

Sphagnum  bogs.  Humid  Transition  and  Canadian  Zones;  Newfound- 
land to  Maryland,  west  to  Ontario;  and  on  the  Pacific  Coast  from  Van- 
couver to  Washington.     Type  locality:   eastern  Pennsylvania. 


39.  Carex  leptopoda  Mackenzie. 


Shorter-scaled  Sedge. 


Fig. 


715. 


Carex  dcweyana  W.  Boott,  in  S.  Wats.  Bot.  Calif.  2:  236.     1880;   not  Schw. 
Carex  leptopoda  Mackenzie   in   Kydb.    Flora   Rocky   Mts.    124.      1917. 

Rootstocks  slender,  elongate,  the  culms  slender,  erect,  3-7.5 
dm.  high,  little  brownish  tinged  at  base,  roughened  1)eneath 
head,  exceeding  leaves.  Leaf-blades  2.5-5  mm.  wide,  flat, 
smooth,  pale-green ;  spikes  4-7,  approximate  except  lower 
1-3,  gynaecandrous,  ovoid-oblong  or  linear-oblong,  with  6-18 
appressed  perigynia ;  the  lower  bracts  usually  shorter  than  the 
head;  scales  shorter  than  body  of  perigynia,  not  reddish-brown 
tinged,  mostly  cuspidate ;  perigynia  ovate-lanceolate,  plano-con- 
vex, light  green,  3.5-4  mm.  long,  1.5  mm.  wide,  rounded,  sub- 
stipitate  and  somewhat  spongy  at  base,  obscurely  nerved  on 
outer  face,  nerved  at  base  only  on  inner  face,  tapering  into  the 
serrulate  shallowly  bidentate  beak,  about  one-third  length  of 
body ;  achenes  lenticular ;  stigmas  2. 

Damp  woods.  Transition  Zone;  Idaho  to  British  Columbia  south  to  Santa 
Cruz  and  Tulare  Counties,  California.  Type  locality:  Elk  Rock,  near  Os- 
wego, Clackamas  County,  Oregon. 


40.  Carex  bolanderi  Olney. 


Bolander's  Sedge. 


Fig.  716. 


Carex  bolanderi  Olney,  Proc.  Am.  Acad.  7:  393.      1868. 

Carex  dcweyana  bolanderi  W.  Boott  in  S.  Wats.  Bot.  Calif.  2:  236.      1880. 


Rootstocks  slender,  elongate,  the  culms  slender  but  strict,  erect, 
4-9  dm.  high,  brownish  tinged  at  the  base,  little  rougjiened 
beneath  the  head,  exceeding  the  leaves.  Leaf-blades  2.5-5  mm. 
wide,  flat,  smooth,  pale  green ;  spikes  4-8,  linear-oblong  or 
linear,  the  lower  separate,  the  8-30  perigynia  appressed ;  lower 
bracts  usually  shorter  than  the  head ;  scales  covering  body  of 
perigynia,  usually  reddish  brown  tinged,  mostly  acute  or  mu- 
cronate ;  perigynia  lanceolate,  plano-convex,  light  green,  4-4.5 
mm.  long,  1.5  mm.  wide,  rounded,  substipitate  and  spongy  at 
base,  nerved  dorsally  and  at  base  on  the  inner  face,  rather  ab- 
ruptly tapering  into  the  serrulate  deeply  bidentate  beak  half 
length  of  Ijody ;  achenes  lenticular ;  stigmas  2. 

Woods,  Transition  Zone;  British  Columbia  to  California  east  to  New 
Mexico,  Utah,  and  western  Montana.  Ty])e  locality:  Yosemite  Valley, 
California. 
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41.  Carex  athrostachya  Olney 


Slender-beaked  Sedge. 


Fig-. 


717. 


1868. 


Carex  atlirostachva  Olney,  Proc.  Am. -Acad.   7:   393. 
Carex  tennirostris  Olney,  Am.  Nat.   8:   214.      1874. 

Carex    macloviana    pachystachxa    f.    involucrata    Kiikenth.    in    Engler 
Pflanzenreich   4-":    197.      19"09. 

Densely  cespitose,  the  rootstock  very  short,  the  culms 
1-9  dm.  high,  strict,  slender,  sharply  triangular,  smooth  or 
somewhat  roughened  above.  Leaf-blades  1.5-2.5  mm.  wide; 
spikes  4-20,  gynaecandrous,  ovoid,  5  mm.  long,  3-4  mm. 
wide,  densely  aggregated  into  an  ovoid  head,  1-3  cm.  long : 
lowest  2-3  bracts  elongated  and  much  exceeding  head, 
dilated  and  strongly  brownish  hyaline  margined  at  base, 
spreading;  scales  ovate  or  lanceolate-ovate,  shorter  than 
the  perigynia,  acute  or  short  cuspidate,  brownish  with 
hyaline  margins ;  perigynia  ascending,  ovate-lanceolate, 
thin,  3-4  mm.  long,  1.5  mm.  wide,  more  or  less  nerved 
ventrally,  rounded  and  substipitate  at  base,  wing  margined, 
serrulate  above,  tapering  into  a  beak  1  mm.  long,  the  tip 
slender,  terete,  brownish,  hyaline  at  apex,  obliquely  cut 
dorsally ;  achenes  lenticular;  style  slender,  jointed  with  the 
achene ;  stigmas  2. 

Meadows  and  copses.  Arid  Transition  Zone;  Saskatchewan  and 
Yukon  south  to  Colorado  and  California,  extending  as  far  south 
(along  the  Sierra  Nevada)  as  the  San  Bernardino  Mountains.  Type 
locality:    Yosemite   Valley,    California. 


42.  Carex  unilateralis  Mackenzie. 
One-sided  Sedge.     Fig.  718. 

Carex    athrostachya    Kiikenth.    in    Engler    Pflanzenreich    4-":    193.      1909; 

not  Olney. 
Carex   unilateralis   Mackenzie,    Erythea    8:    43.      1922. 

Cespitose   from  very   short  creeping   rootstocks,   the   culms 

erect,  slender,   obtusely   triangular,   slightly   roughened   above. 

Leaf-blades  2-4  mm.  wide,  fiat,  little  roughened;  spikes  6-20, 

gynaecandrous,    ovoid,    5    mm.   long,   3-4   mm.    wide,    densely 

aggregated    into    an    ovoid    head,    1-3    cm.    long;    lowest   2-3 

bracts    elongated    and    much     exceeding     head,     dilated     and 

strongly   brownish    hyaline   margined  at  base,   the   lowermost 

erect   appearing   like    a   continuation    of    the    culm,    the    head 

unilateral;    scales   ovate,    strongly   cuspidate,   nearly    equaling 

perigynia,    reddish    with    lighter    center    and    narrow    hyaline 

margins ;   perigynia  appressed,  ovate-lanceolate,  thin,    3-4  mm. 

long,  1.5  min.  wide,  nerveless  or  nearly  so  ventrally,  rounded 

and    substipitate    at    base,    wing    margined,    serrulate    above, 

tapering  into   a  short  beak,  the  beak  Hat,  serrulate  nearly  to 

apex,  reddish  tipped,  not  hyaline,  at  length  bidentate ;  achenes 

lenticular;  style  slender,  jointed  with  the  achene;  stigmas  2. 

Wet  meadows  and  copses.  Transition  and  Canadian  Zones;  north- 
western California  to  British  Columbia.  Type  locality.  Alton,  Hum- 
boldt County,  California. 


43.  Carex  feta  Bailey. 
Green-sheathed  Sedge.     Fig.  719. 

Carex  straminca   mixta   Bailey,   Proc.    Am.   Acad.   22:    151.      1886. 
Carex  fcta  Bailey,   Bull.  Torrey  Club  20:   417.      1893. 
Carex  feta  iimlta  Bailey,  Bot.   Gaz.  21:   8.      1896. 

Densely  cespitose,  the  culms  5-12  dm.  high,  obtusely  triangular, 
smooth,  the  lower  nodes  exposed.  Leaf-blades  2.5-4  mm.  wide, 
flat,  the  sheaths  green  striate  ventrally  and  hyaline  only  at  mouth ; 
head  2-8  cm.  long,  the  spikes  5-15,  gynaecandrous,  greenish,  ag- 
gregated or  more  or  less  separate,  short  oblong  or  suborbicular, 
6-10  mm.  long,  4-6  mm.  wide,  short  clavate  at  base,  rounded  at 
apex,  the  20-40  perigynia  appressed  or  spreading  in  age;  bracts 
inconspicuous ;  scales  ovate,  shorter  than  perigynia,  greenish  straw 
colored  or  light  brownish  tinged,  obtusish  or  acutish;  perigynia 
ovate,  plano-convex,  thickish,  greenish,  3-3.5  mm.  long,  1.75-2  mm. 
wide,  nearly  nerveless  ventrally,  rounded  to  a  substipitate  base, 
narrowly  margined,  serrulate  above,  contracted  into  a  flat,  serrulate, 
reddish  tipped  beak  less  than  half  length  of_  body,  obliquely  cut 
dorsally  and  minutely  bidentate ;  achenes  lenticular ;  style  slender, 
jointed  to  achene;  stigmas  2. 

Wet  meadows,  Humid  Transition  Zone;  British  Columbia  to  southern  Cali- 
fornia; a  characteristic  species  of  the  Pacific  Coast  States.  Tyiie  locality: 
Cloverdale,   Sonoma  County,   California. 
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44.  Carex  fracta  Mackenzie. 
Fragile-sheathed  Sedge.     Fig.  720. 

Carex:  sbecifica  f.  brevi-fructiis  Kiikenth.  Engler  Pflanzenr.  4-":  199.  1909. 
Caiex  specifica  Mackenzie  Bull.  Torrey  Club  43:  602.  1917;  not  Bailey. 
Carex  fracta  Mackenzie,  Erythea  8:   38.      1922. 

Densely  cespitose,  the  culms  5-12  dm.  high,  obtusely  tri- 
angular, smooth  or  nearly  so,  the  lower  nodes  not  exposed. 
Leaf-blades  3-5  mm.  wide,  flat,  the  sheaths  very  thin  ven- 
trally,  strongly  prolonged  at  mouth  above  insertion  of  blade, 
fragile  and  soon  breaking;  head  2.5-7.5  cm.  long,  the  spikes 
7-15,  greenish,  aggregated  or  the  lower  slightly  separate,  short 
oblong  or  obovoid,  8-12  mm.  long,  5-7  mm.  wide,  rounded  or 
short  clavate  at  base,  rounded  at  apex,  the  15-30  perigynia 
appressed  or  ascending  in  age;  bracts  inconspicuous;  scales 
lance-ovate,  acuminate  or  cuspidate,  shorter  than  perigynia, 
greenish  with  hyaline  margins;  perigynia  lance-ovate,  3-4.5 
mm.  long,  thickish  over  achene,  greenish,  strongly  nerved 
ventrally,  round-tapering  to  a  stipitate  base,  narrowly  mar- 
gined, serrulate  above,  tapering  into  the  flat,  serrulate  biden- 
tate  beak  nearly  length  of  body ;  achenes  lenticular ;  style 
slender,  jointed   to  achene;   stigmas  2. 

Washington  to  southern  California.  Type  locality:  Mount  Shasta, 
California. 

45.    Carex  crawfordii  Fernald.    Crawford's  Sedge. 


Fig.  721. 


Carex  scoparia  minor  Boott,  111.  Car.  3:   116.  pi.  369.  1862. 

Carex  crawfordii  Fernald,  Proc.   Am.  Acad.  37:   469.  1902. 

Carex   crawfordii   vigens   Fernald,    Proc.    Am.    Acad.  37:    470. 
1902. 

Densely  cespitose,  the  culms  slender,  2-3.5  dm. 
high,  acutely  triangular,  roughened  above.  Leaf- 
blades  1-3  mm.  wide;  leaves  of  sterile  shoots  not 
very  numerous,  the  blades  erect  or  ascending;  spikes 
3-12,  rather  closely  aggregated  into  an  ovoid  or 
linear-oblong  head  12-26  mm.  long,  4-8  mm.  wide,  the 
spikes  light  brownish,  oblong  to  suborbicular,  10-18 
mm.  long,  6-10  mm.  wide,  gynaecandrous,  many- 
flowered  tapering  at  base,  bluntly  tapering  at  apex ; 
lower  1-2  bracts  developed  but  not  conspicuous ; 
scales  ovate,  acute  or  short  acuminate,  thin,  shorter 
than  perigynia,  brown  with  hyaline  margins ;  peri- 
gynia subulate,  thin  but  distended  over  achene.  the 
margin  at  base  nearly  obsolete,  4  mm.  long,  about 
1  mm.  wide  at  base,  erect-ascending  with  erect 
beak,  obscurely  nerved  on  both  faces,  rounded  at 
base,  tapering  into  the  serrulate  bidentate  beak  half 
the  length  of  the  body;  achenes  lenticular,  jointed 
with  the  slender  style ;   stigmas  2. 

Open  places.  Transition  Zone:  Newfoundland  to  British 
Columbia  south  to  New  Jersey,  Michigan,  and  Washington. 
Type  locality:    base  of  White  Mountains,  New  Hampshire. 


46.    Carex  scoparia  Schk.    Pointed  Broom  Sedge 

Carex  scoparia  Schk.:  Willd.  Sp.  P\.  4:  230.      1805. 

Carex  iagopodioides  scoparia   Boeckl.    Linnaea  39:    114.      1875. 

Cespitose,  the  culms  1.5-8  dm.  high,  slender,  erect, 
roughened  above.  Leaf-blades  1.5-3  mm.  wide;  leaves 
of  sterile  shoots  not  very  numerous,  the  blades  erect 
or  ascending;  spikes  3-10,  closely  aggregated  or  scat- 
tered, 6-16  mm.  long,  4-6  mm.  wide,  gynaecandrous. 
brownish  or  straw-colored,  narrowed  at  base,  narrowed 
or  sometimes  truncate  at  apex,  densely  many  flowered ; 
lower  bracts  inconspicuous ;  scales  ovate,  shorter  than 
the  perigynia.  thin,  acute  or  acuminate,  straw-colored  or 
light  brownish  with  narrow  hyaline  margins ;  perigynia 
lanceolate,  very  thin,  narrowly  wing-margined,  4-6.5  mm. 
long,  1.2-1.9  mm.  wide,  erect-ascending  with  appressed 
beak,  nerved  on  both  faces,  round-tapering  at  base, 
tapering  into  the  serrulate  bidentate  beak,  half  the 
length  of  the  body;  achenes  lenticular,  jointed  with  the 
slender  style ;  stigmas  2. 

Moist  soil,  Arid  Transition  Zone;  Newfoundland  to  British  Co- 
lumbia south  to  North  Carolina,  Missouri,  Colorado,  and  Oregon. 
Type  locality :   Boreal  America. 
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47.  Carex  bebbii  Olney. 
Bebb's  Sedge.     Fig.  71^. 

Carex  bebbii  Olney;  Bailey  Bot.  Gaz.   10:   379.     1885. 
Caie.v    tribtiloides    bebbii    Bailey,    Mem.    Torrey    Club    1:    55. 
1889. 

Densely  cespitose,  the  culms  erect,  slender,  2-8 
dm.  high,  sharply  triangular  and  roughened  above. 
Leaf-blades  2-4.5  mm.  wide;  head  oblong  or  linear- 
oblong,  14-28  mm.  long,  8-12  mm.  thick,  the  spikes 
5-10,  aggregated,  gynaecandrous,  brownish  tinged, 
densely  many-tiowered,  subglobose  to  broadly  ovoid. 
4-9  mm.  long,  3-6  mm.  wide,  blunt;  bracts  incon- 
spicuous ;  scales  oblong-ovate,  acute  or  short  acumin- 
ate, shorter  than  perigynia,  brownish ;  perigynia  nar- 
rowly ovate,  plano-convex,  ascending,  3-4  mm.  long, 
1.5-2  mm.  wide,  distended  over  achene,  wing-mar- 
gined to  the  rounded  base,  obscurely  nerved,  taper- 
ing into  a  beak  less  than  half  length  of  body,  the 
beak  bidentate,  flattened  and  serrulate  nearly  to  tip ; 
achenes  lenticular;  style  slender,  jointed  with  the 
achene ;   stigmas  2. 

Low  grounds,  Arid  Transition  Zone;  Newfoundland  to 
British  Columbia  south  to  New  Jersey,  Montana,  and  Wash- 
ington.    Type  locality:    Illinois. 


48.    Carex  tenera  Dewey.      Slender  Sedge.     Fig.  724. 


Carex  tenera  Dewey,  Am.  Journ.   Sci.  8:  97.      1824. 
Carex  festucacca  tenera  Carey  in  A.   Gray  Man.   545.      1848. 
Carex  straminea  tenera  Boott,  111.  Car.  3:   120.  pi.  384.      1862. 
Carex    tenera    erecta    Olney;     Kukenth.,    in    Engler    Pflanzenreich 
4=":  205   (as  synonym).      1909. 

Densely  cespitose,  the  culms  slender,  3-7.5  dm.  high, 
sharplv  triangular,  rough  above.  Leaf -blades  1.5-2.5 
mm.  wide;  head  2.5-5  cm.  long,  more  or  less  strongly 
moniliform,  the  spikes  4-8,  gynaecandrous,  ovoid,  6-10 
mm.  long,  4.5-6  mm.  wide,  ovoid,  rounded  at  apex, 
rounded  or  the  terminal  one  short  clavate  at  base,  the 
10-20  perigynia  appressed  ;  bracts  inconspicuous  ;  scales 
ovate,  acute,  shorter  than  perigynia,  hyaline  and  tawny 
tinged  with  green  midvein;  perigynia  ovate,  plano- 
convex, thickish,  3.5  mm.  long,  nearly  2  mm.  wide, 
green  or  in  age  straw-colored,  nerved  on  both  faces, 
rounded  and  sessile  at  base,  contracted  into  a  beak 
half  length  of  body,  the  beak  tawny  tipped,  flat, 
strongly  serrulate  and  obliquely  cut  dorsally ;  achenes 
lenticular;  style  slender,  jointed  with  the  achene; 
stigmas  2. 

Dry  soil.  Upper  Sonoran  Zone;  Maine  to  Washington  and  Ore- 
gon, south  to  New  Jersey,  Illinois,  and  New  Mexico;  rare  in  our 
range.     Type  locality:    probably  western  Massachusetts. 


49.    Carex  brevior  (Dewey)  Mackenzie 


Shorter-beaked  Sedge. 


Fig.  725. 


Carex  straminea  brevior  Dewey,   Am.  Journ.   Sci.    11:    158.      18..6. 
Carex   festucacea    Schk.    brevior    Fernald,    Proc.    Am.    Acad.    37 : 

477.      1902. 
Carex  brevior  Mackenzie,  Bull.  Torrey  Club  42:  605.      191  o. 

Cespitose,  the  culms  erect,  rather  stiff,  3-10  dm.  high, 
sharplv  triangular,  more  or  less  roughened  above.  Leaf- 
blades' flat,  1.5-3  mm.  wide;  head  1.5-5  cm.  long,  7-1j 
mm.  wide,  the  spikes  3-10,  gynaecandrous,  aggregated 
or  at  times  moniliform,  subglobose,  ovoid  or  oblong, 
7-15  mm.  long,  5-9  mm.  wide,  blunt  at  apex  and  from 
rounded  to  clavate  at  base,  8-30-flowered ;  lowest  bract 
more  or  less  strongly  developed;  scales  ovate,  obtuse  to 
short  acuminate,  shorter  than  perigynia,  brownish  with 
green  midvein  and  hyaline  margins;  perigynia  broadly 
ovate  to  suborbicular,  plano-convex  4-5.5  mm.  long. 
2.5-3.5  mm.  wide,  the  walls  thick,  truncate,  or  rounded 
at  base,  strongly  nerved  dorsally,  nerveless  or  nearly 
so  ventrallv,  abruptly  narrowed  into  the  flat,  strongly 
serrulate  bidentate  beak  about  1  mm.  long;  achenes 
lenticular,  sessile,  1.5-2  mm.  long;  style  slender,  jomted 
with  the  achene,  stigmas  2. 

Open  sunny  places.  Transition  Zone;  New  Brunswick  to 
British  Columbia,  south  to  Tennessee,  Te.\as,  New  Mexico,  and 
Washington;  apparently  rare  in  our  area.  Type  locality:  prob- 
ably western  Massachusetts. 
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50.  Carex  straminiformis  Bailey. 
Mount  Shasta  Sedge.     Fig.  726. 

Carex  stiamiiica  congesta  Olney,  Proc.   Am.  Acad.   7:   393.      1868. 
Carev  straminiformis  Bailey,  Mem.  Torrey   Club  1:   24.      1889. 

Densely  cespitose,  the  culms  2.5-4  dm.  high,  strict  but 
slender,  slightly  roughened  beneath  head.  Leaf-blades 
2-3  mm.  wide:  head  1.5-2.5  cm.  long  containing  3-6 
closely  aggregated  suborbicular  spikes  6-9  mm.  long 
and  nearly  as  wide  with  many  spreading-ascending 
perigynia ;  bracts  inconspicuous ;  scales  ovate-lanceolate, 
acute,  shorter  than  perigynia,  reddish-brown  with 
lighter  midvein  and  hyaline  margins  ;  perigynia  broadly 
ovate.  5  mm.  long,  3  mm.  wide,  serrulate  to  middle, 
strongly  winged  to  the  rounded  base,  thin,  lightly  nerved 
dorsally,  nerveless  or  nearly  so  ventrally,  the  margins 
conspicuously  wrinkled  dorsally,  abruptly  beaked,  the 
beak  tiat,  bidentate,  one-third  length  of  body;  achenes 
lenticular:  style  slender,  jointed  with  achene ;  stigmas  2. 

High  mouiuain  summits,  Canadian  to  Arctic-Alpine  Zones; 
Washington  through  Oregon  and  northern  California  to  western 
Nevada,  and  Mount  Whitney,  California.  Type  locality:  Mount 
Shasta,   California. 


51.  Carex  multicostata  Alackenzie. 


AIan\-ribbed  Sedge. 


Fig. 


727. 


Carex   multicostata  Mackenzie,   Bull.    Torrey   Club   43:    604.      1917. 

Cespitose,  the  culms  rather  stout,  3-9  dm.  high,  many  striate, 
bluntly  triangular,  slightly  roughened  beneath  head.  Leaf-blades 
2.5-6  din.  wide ;  spikes  about  10,  closely  aggregated,  oblong  or 
oblong-ovoid,  8-16  mm.  long,  6-8  mm.  wide,  gynaecandrous,  with 
20-30  appressed  perigynia ;  lower  bracts  little  developed :  scales 
ovate,  obtuse  to  acute,  reddish  brown  with  lighter  midvein  and 
conspicuous  hyaline  margins ;  perigynia  ovate,  plano-convex, 
thick,  the  margins  not  wrinkled,  green  or  in  age  straw-colored, 
3.5-4.5  mm.  long,  2-2.5  mm.  wide,  winged  to  the  rounded  base, 
serrulate  to  below  middle,  conspicuously  many  nerved  dorsally 
and  several-nerved  ventrally,  abruptly  contracted  into  a  broad, 
flat,  bidentate  non-hyaline  reddish  brown  tipped  beak,  winged 
and  serrulate  to  the  tip ;  achenes  lenticular,  substipitate ;  stig- 
mas 2. 

Mountains  of  southern  California,  Transition  and  Canadian  Zones. 
Type  locality:   Bear  Valley   Dam,   San   Bernardino  County,   California. 


52.  Carex  petasata  Dewey 

728. 


Liddon's  Sedge. 


Fig. 


Carex  petasata  Dewey,  Am.  Journ.   Sci.  29:  246.  /'/.    W.  /.  72,     1836. 
Carex  liddonii  Boott  in  Hook.  Fl.  Bor.  Am.  2:  214.  /■/.  215.      1840. 

Cespitose,  the  culms  3-8  dm.  high,  obtusish,  smooth  or  nearly 
so.  Leaf-blades  flat,  2-3  mm.  wide;  head  erect,  2-4  cm.  long, 
1-1.5  cm.  wide,  the  spikes  3-6,  gynaecandrous.  aggregated,  oblong- 
ovoid,  8-16  mm.  long  (or  the  terminal  longer  and  long  clavate), 
6-9  mm.  wide,  many-flowered ;  bracts  little  developed ;  scales 
ovate,  acute,  slightly  longer  and  wider  than  mature  perigynia, 
reddish  brown  with  lighter  center  and  broad  white  hyaline  mar- 
gins; perigynia  narrowly  ovate-lanceolate,  appressed,  6-7  mm. 
long,  2.25  mm.  wide,  narrowly  winged  to  the  base,  flat  but 
strongly  dilated  over  the  achene,  strongly  many-nerved  on  both 
faces,  round-tapering  at  base,  serrulate  winged  above,  tapering 
into  the  shallowly  bidentate  beak  scarcely  2  mm.  long ;  achenes 
lenticular,  jointed  with  the  slender  style;  stigmas  2. 

Meadows  and  open  woods.  Transition  and  Canadian  Zones;  Saskatchewan 
to  Colorado,  west  to  Nevada,  eastern  Oregon  and  Washington.  Type  lo- 
cality :   Rocky   Mountains. 
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53.  Carex  davyi  Mackenzie. 
Davy's  Sedge.     Fig.  729. 

Carex  siccata  W.  Boott  in  S.  Wats.  Bot.  Calif.  2:  230.     1880;  not  Dewey. 
Carex  davyi  Mackenzie,  Bull.  Torrey  Club  43:   606.      1917. 

Densely  cespitose,  the  culms  2.5-3.5  dm.  high,  smooth,  erect, 
slender,  much  exceeding  the  leaves.  Leaf-blades  1.5-2.5  dm. 
wide ;  head  about  2.5  cm.  long,  the  spikes  usually  three,  ap- 
proximate, oblong-obovoid,  12-18  mm.  long.  6-8  mm.  wide, 
with  10-15  appressed  perigynia ;  bracts  not  developed;  scales 
oblong-ovate,  very  obtuse,  about  half  length  of  perigynia, 
chestnut  with  lighter  center  and  hyaline  margins ;  perigynia 
lanceolate,  thin,  green  or  in  age  straw-colored,  7.5  mm.  long, 
2  mm.  wide,  strongly  many  striate  dorsally,  less  so  ventrally, 
narrowly  margined  from  base,  contracted  into  a  substipitate 
base,  serrulate  from  middle  of  achene,  tapering  into  the 
sharply  bidentate  beak,  obliquely  cut  dorsally ;  the  apex  and 
dorsal  suture  reddish-tinged;  achenes  lenticular,  jointed  to 
the  slender  style ;   stigmas  2. 

•  In  the  Sierra  Nevada  of  California  known  from  Placer  to  Tulare 
Counties,  Transition  and  Canadian  Zones.  Type  locality:  Truckee  River, 
Placer  County,  California. 


54.  Carex  specifica  Bailey. 


Narrow-fruited  Sedge. 


Fig.  730. 


Carex  scoparia  fulva  W.   Boott  in  S.   Wats.   Bot.  Calif.  2:   237.      1880. 

Carex  specifica  Bailey,  Mem.  Torrey  Club  1:  21.      1889. 

Carex  lancifructits   Mackenzie,    Bull.   Torrey   Club   43:    607.      1917. 

Culms  2.5-4.5  dm.  high,  smooth  or  nearly  so,  erect,  stiff, 
much  exceeding  leaves.  Leaf-blades  2-3.5  mm.  wide,  flat  or 
canaliculate ;  head  globose,  1.5-2  cm.  long  and  nearly  as  wide, 
the  spikes  6-10,  gynaecandrous,  oblong-ovoid,  6-9  mm.  long,_  4 
mm.  wide,  tapering  at  each  end,  with  8-15  appressed  perigynia; 
bracts  little  developed;  scales  lance-ovate,  acute,  exceeded  by 
perigynia,  reddish  brown  with  lighter  midvein  and  narrow  hya- 
line margins ;  perigynia  lanceolate,  thin,  plano-convex,  straw- 
colored,  6  mm.  long,  1.5  mm.  wide,  finely  several  to  many  nerved 
on  both  faces,  contracted  to  a  substipitate  base,  narrowly  mar- 
gined (serrulate  above)  to  base,  tapering  into  a  bidentate  beak 
one-third  length  of  body,  the  beak  reddish-tipped  and  obliquely 
cut  dorsally;  achenes  lenticular,  jointed  with  the  slender  style; 
stigmas  2. 

In  the  Sierra  Nevada  of  California  from  El  Dorado  to  Tulare  Counties; 
Transition  and  Canadian  Zones.  Type  locality:  Silver  Valley,  Alpine 
County,  California. 


55.  Carex  praticola  Rydb. 


Meadow  Sedge. 


Fig.  731. 


Carex  adusta  minor  Boott  in  Hook.  Fl.  Bor.  Am.  2:  215.      1840. 
Carex  pratensis  Drejer,  Revis.  Car.   Bor.  24.     1841;  not  Hose   1797. 
Carex  praticola  Rydb.  Mem.  N.  Y.  Bot.  Garden  1:  84.     1900. 

Cespitose,  the  rootstocks  short,  the  culms  slender,  often 
nodding,  2.5-6  dm.  high,  roughened  beneath  the  head,  much  ex- 
ceeding the  leaves.  Leaf-blades  1-2  mm.  wide,  flat;  spikes  2-6, 
gynaecandrous.  elliptic,  6-16  mm.  long,  5  mm.  wide,  the  upper 
contiguous,  the  lower  remote,  in  a  more  or  less  moniliform  head; 
bracts  except  lowest  not  developed ;  scales  ovate,  covering  peri- 
gynia, obtuse,  shining,  brownish  tinged  with  green  midvein  and 
hyaline  margins ;  perigynia  ovate-lanceolate,  appressed,  4.5-6.5 
mm.  long,  narrowly  winged,  round-tapering  at  the  base,  lightly 
nerved  dorsally,  nearly  nerveless  ventrally,  pale  green,  mem- 
branaceous, tapering  to  a  beak  one-third  length  of  body,  terete 
and  smooth  above,  the  apex  hyaline,  bidentulate,  obliquely  cut 
and  fissured  dorsally;  achenes  lenticular;  style  slender,  articu- 
lated to  achene ;  stigmas  2. 

Greenland  to  Alaska,  south  to  northern  Maine,  Michigan,  Colorado,  and 
northern  California;  Transition  to  Boreal  Zones.  Type  locality:  Godthaab, 
Greenland. 
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56.  Carex  piperi  Mackenzie. 
Piper's  Sedge.     Fig.  7i2. 

Carex  pratcnsis  fiirra  Bailey  in  jNIacoun,  Catal.  Caiiad.   PI.  5:  377.      1890. 
Carex  furva  Piper,  Contr.  U.  S.  Nat.  Herb.   11:   166.      1906;  not  Webb  1838. 
Carex  piperi  Mackenzie;  Piper  &  Beattie  Flora  Northwest  Coast  75.      1915. 

Cespitose.  the  culms  3-8  dm.  high,  slightly  roughened  above. 
Leaf-blades  2-3.5  mm.  wide,  flat,  on  lower  third  of  culm,  but  not 
bunched :  head  2-4.5  cm.  long,  erect,  the  spikes  3-9,  gynaecandrous. 
aggregated  or  slightly  separate,  ovoid-oblong,  10-18  mm.  long,  5-6 
mm.  wide,  short  tapering  at  base,  slightly  pointed  at  apex,  many- 
flowered  :  bracts  little  developed ;  scales  ovate,  acutish,  slightly 
longer  and  wider  than  mature  perigynia,  brown  with  lighter  center 
and  conspicuous  hyaline  margins ;  perigynia  ovate  or  lanceolate- 
ovate,  erect  appressed,  4-5  mm.  long,  1.5-1.75  mm.  wide,  thinly 
plano-convex,  narrowly  winged  to  the  base,  strongly  many  nerved 
on  outer  surface,  nearly  nerveless  on  inner  surface,  round  tapering 
at  base,  tapering  into  the  shallowly  bidentate  beak  1  mm.  long,  the 
apex  hyaline;  achenes  lenticular,  jointed  with  the  slender  style; 
stigmas  2. 

Damp  meadows,  Canadian  Zone;  Alberta  to  Wyoming,  west  to  Oregon  and 
British   Columbia.     Type  locality:   Vancouver   Island. 


57.  Carex  tracyi  Mackenzie. 
Tracy's  Sedge. 


Fig.  733. 


Carex  tracyi  Mackenzie,   Erythea  8:   41. 
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Cespitose,  the  culms  2-8  dm.  high,  leafy  nearly  to  middle,  strict, 
roughened  on  the  angles  above,  exceeding  the  leaves.  Leaf-blades 
2^  mm.  -wide,  flat,  light  green;  head  stiff,  narrow,  1.5-4  cm.  long, 
the  spikes  4-7,  gynaecandrous,  aggregated  or  the  lower  a  little 
separate,  ovoid,  or  short-oblong,  7-15  mm.  long,  5-9  mm.  wide, 
obtuse  at  apex,  the  perigynia  numerous,  appressed-ascending ;  lower 
bracts  little  developed;  scales  ovate,  acute,  covering  perigynia, 
brownish  red  with  lighter  midvein  and  broad  hyaline  margins; 
perigynia  ovate,  4-4.5  mm.  long,  2.25  mm.  wide,  plano-convex, 
membranaceous,  at  length  brownish  tinged,  winged  to  the  roiinded 
base,  serrulate  to  middle,  strongly  many  nerved  dorsally,  lightly 
several  nerved  ventrally,  abruptly  beaked,  the  beak  nearly  length 
of  body,  bidentate,  tawny  tipped;   achenes  lenticular;   stigmas  2. 

Wet  meadows  and  low  swampy  grounds,  Canadian  Zone;  northern  California 
to  British  Columbia.  Type  locality:  Bald  Mountain,  Humboldt  County,  Cali- 
fornia. 


58.  Carex  phaeocephala  Piper. 
Motmtain  Hare  Sedge.     Fig.  734. 


Carex   leporiiia   americana   Olney,    Proc.    Am.   Acad.    8:    407.      1872,   name    only;   e.x. 

Bailey  Proc.  Am.  Acad.  22:    152.      1886. 
Carex  phaeocephala  Piper,  Contr.  U.   S.  Nat.  Herb.   11:   172.      1906. 

In  large  stools  from  densely  matted  rootstocks,  the  culms  stiff,  1-3 
dm.  high,  exceeding  leaves,  more  or  less  roughened  beneath  head. 
Leaves  bunched  at  the  base,  the  blades  more  or  less  involute,  1.5-2  mm. 
wide;  spikes  2-5  (rarelv  7),  gynaecandrous,  aggregated,  6-12  mm.  long, 
5-8  mm.  wide,  forming  an  erect  head,  12-25  mm.  long;  lowest  bract 
occasionallv  developed;  scales  ovate,  acute,  covering  perigynia,  dark 
brownish  with  strongly  hyaline  margins  and  lighter  midvein;  perigynia 
ascending,  oblong-ovate,  plano-convex,  4.5  mm.  long,  1.8  mm.  wide, 
membranaceous,  at  length  brownish,  round  tapering  at  the  base, 
strongly  nerved  dorsally,  obscurely  nerved  or  nerveless  ventrally,  con- 
tracted into  a  minutely  bidentate.  serrulate  beak  about  1  mm.  long, 
hyaline  at  the  orifice  ;   achenes  lenticular  ;   stigmas  2. 

High  mountain  summits,  Arctic- Alpine  Zone;  Alberta  to  Colorado,  west  to 
Alaska  and  British  Columbia,  and  south  to  California,  where  confined  to  the  higher 
peaks  of  the  Sierra  Nevada.     Type  locality:   Oregon. 
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59.  Carex  leporinella  Mackenzie. 

Fig.  735. 


Sierra  Hare  Sedge. 


Carex  leporinella  Mackenzie,  Bull.  Torrey  Club  43:   605.      1917. 

Very  densely  cespitose  from  short-creeping  rootstocks.  the  cuhiis 
1.5-3  dm.  high,  smooth,  exceeding  leaves.  Leaves  bunched  near  the 
base,  the  blades  1.5-2  mm.  wide,  more  or  less  involute;  spikes  3-6, 
gynaecandrous,  forming  a  head  1.5-3  cm.  long,  the  spikes  narrowly 
oblong-oval,  6-15  mm.  long,  3-5  mm.  wide,  short  clavate  at  base,  the 
perigynia  8-20,  appressed ;  lowest  bract  occasionally  somewhat  devel- 
oped ;  scales  ovate,  covering  perigynia,  acute,  reddish-brown  with 
lighter  midvein  and  hyaline  margins  ;  perigynia  linear-lanceolate,  boat- 
shaped,  4  mm.  long,  scarcely  1  mm.  wide,  very  narrowly  margined, 
serrulate  above  middle,  finely  striate  dorsally,  few  nerved  ventrally, 
tapering  at  base  and  at  apex  into  the  short  (1  mm.  long)  beak,  which 
is  terete  and  smooth  above,  hyaline  at  apex  and  obliquely  cut  dorsally; 
achenes  lenticular;   style  slender,   articulated  to  achene ;   stigmas  2. 

I  Summits  of  high  mountains.  Hudsonian  and  Arctic-Alpine  Zones;  Washington  to 

-i-       California,  where  confined  to  the  Sierra  Nevada.     Type  locality:    Pyramid  Peak,  El- 
t        dorado  County,  California. 


60.  Carex  microptera  Mackenzie. 
Small-v^inged  Sedge. 


Fig.  736. 


Carex  microptera  Mackenzie,   Muhlenbergia   5:   56.      1909. 

Cespitose,  the  rootstocks  short,  stout,  the  culms  5-10  dm.  high, 
smooth.  Leaf-blades  flat,  2-3.5  mm.  wide;  head  ovoid  or  sub- 
orbicular,  12-18  mm.  long,  10-16  mm.  wide,  the  spikes  5-10,  ovoid, 
closely  aggregated,  5-8  mm.  long,  4-6  mm.  wide,  gynaecandrous, 
15-30- flowered;  bracts  little  developed;  scales  ovate-lanceolate, 
acute,  shorter  than  perigynia,  brown  with  lighter  midvein ;  perigynia 
lanceolate,  3.5-4  mm.  long,  1-1.5  mm.  wide,  plano-convex,  narrowly 
margined,  ascending  with  ascending  or  somewhat  spreading  tips, 
light  brownish  or  straw-colored,  lightly  nerved,  rounded  at  base, 
tapering  into  the  serrulate  beak,  one-third  to  one-half  the  length  of 
the  body,  obliquely  cut  dorsally  and  becoming  shallowly  bidentate, 
the  tip  more  or  less  hyaline;  achenes  lenticular,  jointed  with  the 
slender  style  ;  stigmas  2. 

Mountains,  Transition  and  Canadian  Zones;  Alberta  to  Colorado,  west  to 
eastern   Oregon  and   Washington.     Type  locality:   Deeth,    Elko   County,   Nevada. 


61.  Carex  festivella  Mackenzie. 
Mountain  Meadow  Sedge.     Fig.  737. 

Carex   festiva   Bailey,    Proc.   Am.    Acad.   22:    153    (in   greater   jiart).      1SS6; 

not  Dewey. 
Carex  festivella  Mackenzie,   Bull.   Torrey   Club   42:   609.      1915. 

Cespitose,  the  culms  slender,  mostly  annual,  3-10  dm.  high, 
smooth  or  roughened  beneath  the  head.  Leaf-blades  2-6  mm. 
wide;  spikes  5-20,  densely  aggregated  into  a  suborbicular  to 
oblong-ovoid  head  12-25  mm.  long,  10-18  mm  wide,  the  spikes 
ovoid,  5-12  mm.  long,  4-8  mm.  wide;  bracts  inconspicuous; 
scales  ovate,  obtuse  to  acutish,  shorter  than  perigynia,  dark- 
chestnut  to  brownish  black  with  light  midvein ;  perigynia  15-30 
to  a  spike,  appressed,  3.75-5  mm.  long,  1.5-2  mm.  wide,  ovate, 
flat  except  where  distended  by  achene,  straw-colored  or  light 
brownish  at  maturity,  winged,  lightly  nerved  ventrally,  taper- 
ing into  a  serrulate  shallowly  bidentate  beak  one-third  length 
of  whole,  the  beak  terete  and  more  or  less  hyaline  tipped  at 
apex,  fissured  and  obliquely  cut  dorsally;  achenes  lenticular; 
style  slender,  jointed  with   achene;   stigmas  2. 

Meadows  and  mountain  sides.  Transition  Zone;  Alberta  to  New  Mexico, 
west  to  Arizona,  the  Sierra  Nevada  of  California,  eastern  Oregon  and 
British   Columbia.     Type  locality:  Albany   County,    Wyoming. 
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62.  Carex  nubicola  Mackenzie. 
Cloud  Sedge.     Fig".  738. 

Carex  haydcniana  Olney   in    Bot.    King  Explor.    366.      1871;    not   C".    hay- 

dcnii  IJewey   1854. 
Carex  f estiva  havdeniaua,  W.  Boott  in  S.  Wats.  Bot.  Calif.  2:  234.     1880. 
Carex  festiva  de'cumbcns  Holm,  Am.  Journ.  Sci.   IV.   16:  20,  26.      1903. 
Carex  nubicola  Mackenzie,   Bull.   Torrey   Club   36:  480.      1909. 

Densely  cespitose.  the  culms  1-3.5  dm.  high,  erect  or  de- 
cumbent, smooth  or  nearly  so.  Leaf-blades  2-3  mm.  wide; 
head  ovoid  or  globose,  12-18  mm.  long,  9-18  mm.  wide,  con- 
taining 4-7  densely  aggregated,  gynaecandrous.  ovoid  or  sub- 
globose  spikes  5-9  mm.  long,  4.5^  mm.  wide,  each  with  15- 
35  ascending  perigynia  with  spreading  beaks ;  bracts  incon- 
spicuous ;  scales  ovate,  acute,  much  narrower  and  shorter 
than  perigynia,  blackish  with  Hghter  center  and  hyaline  mar- 
gins; perigynia  ovate,  very  flat  and  strongly  winged.  4.5-5.5 
mm.  long,  2-2.75  mm.  wide,  rather  weakly  nerved,  dark- 
tinged,  rounded  at  base,  abruptly  contracted  into  a  serrulate 
bidentulate  beak  one-half  length  of  body ;  achenes  lenticular, 
jointed   with   the   slender   style;   stigmas   2. 

Summits  of  high  mountains,  Hudsonian  and  Arctic- Alpine  Zones; 
Alberta  and  Oregon  south  to  Colorado,  Utah,  and  California,  where  re- 
corded  only   from   Mount   Dana.     Type   locality:   Pagosa   Peak,    Colorado. 


63.  Carex  abrupta  Mackenzie. 
Abrtiptly  Beaked  Sedge.     Fig.  739. 

Carex  abrupta  Mackenzie,  Bull.  Torrey  Club  43:  618.     1917. 

Densely  cespitose,  the  culms  4.5-6  dm.  high,  slender,  erect, 
smooth.  Leaf-blades  1.5-2.5  mm.  wide;  head  suborbicular,  9-16 
mm.  long  and  nearly  as  wide,  the  4-8  spikes  densely  aggregated, 
gynaecandrous,  ovoid,  5-8  mm.  long,  5-6  mm.  wide,  the  10-20  peri- 
gynia ascending;  bracts  inconspicuous;  scales  ovate,  obtuse,  nar- 
rower and  shorter  than  perigynia,  chestnut  brown  with  lighter 
center  and  at  length  hyaline  margins ;  perigynia  oblong-lanceolate, 
plano-conve.x  but  with  thinnish  walls,  3.75-4  mm.  long,  1.5  mm,  wide, 
soon  brownish  tinged,  conspicuously  nerved  both  dorsally  and  ven- 
trally,  rather  narrowly  margined  to  the  rounded  base,  serrulate  above, 
abruptly  contracted  into  the  slender  dark  tipped  beak,  which  is 
ol)liquely  cut  dorsally  and  hyaline  at  orifice ;  achenes  lenticular, 
jointed  with  the  slender  style;    stigmas  2. 

Mountains  of  Oregon  and  northern  California  and  throughout  the  Sierra 
Nevada,  and  in  the  San  Bernardino  and  San  Jacinto  Ranges,  Transition  and 
Canadian  Zones.  Type  locality:  West  Branch  of  North  Fork  of  Feather  River, 
near   Stirling,   Butte   County,   California. 


64.  Carex  mariposana  Bailey. 
Mariposa  Sedge.     Fig.  740. 

Carex   mariposana   Bailey,   Bull.   Torrey   Club  43:   619.      1917. 

Densely  cespitose,  the  culms  2.5-6  dm.  high,  slender,  smooth. 
Leaf-blades  2-3  mm.  wide;  head  oblong  or  ovoid,  2-3.5  cm. 
long,  the  spikes  4-12,  gynaecandrous,  the  upper  approximate,  the 
lower  1-3  slightly  separate,  ovoid  or  oblong-ovoid,  8-12  mtn. 
long,  4.5-7  mm.  wide,  the  10-20  perigynia  closely  appressed  with 
erect  tips ;  bracts  inconspicuous ;  scales  ovate,  acute,  narrower 
and  shorter  than  perigynia,  reddish  with  lighter  center;  peri- 
gynia narrowly  ovate,  plano-convex  at  maturity,  the  walls  mem- 
branaceous, 5  mm.  long,  1.75  mm.  wide,  deep  green  or  in  age 
greenish  straw-colored  and  contrasting  strongly  with  scales, 
strongly  nerved  on  both  faces,  narrowly  winged  to  the  round- 
tapering  base,  serrulate  to  middle,  tapering  into  the  slender  beak 
one-fourth  length  of  the  body,  the  beak  light  reddish  tipped  and 
obliquely  cut  dorsally;  achenes  lenticular,  jointed  to  the  slender 
style ;  stigmas  2. 

In  the  California  Mountains,  Transition  to  Canadian  Zones;  Shasta  to 
Tulare  Counties  in  the  Sierra  Nevada  and  in  the  higher  southern  mountains. 
Type   locality:  Tuolumne  Meadows,   Yosemite   National   Park. 
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65.  Carex  Integra  Mackenzie. 


Smooth-beaked  Sedge. 


Fig-.  741. 


Care.v  intcgra  Mackenzie,  Bull.  Torrey  Club  43:  60S.      1917. 

Very  densely  cespitose,  the  culms  1.5-3.5  dm.  high,  slender  but 
erect,  smooth.  Leaf-blades  1-2  mm.  wide ;  head  1-2  cm.  long,  the 
spikes  4-8,  gynaecandrous,  densely  aggregated,  obovoid  or  oblong- 
obovoid,  4-8  mm.  long,  3.5-5  mm.  wide,  the  10-20  perigynia  appressed 
or  appressed-ascending;  lowest  bract  somewhat  developed;  scales 
ovate,  acute  or  short  cuspidate,  shorter  than  perigynia,  dark  chestnut 
with  prominent  midvein  and  in  age  hyaline  margins ;  perigynia 
lanceolate,  thickish,  plano-convex,  very  small,  2.25-2.75  mm.  long, 
0.75-1  mm.  wide,  brownish  tinged,  lightly  few  nerved  dorsally,  nerve- 
less or  very  obscurely  nerved  ventrally,  narrowly  margined  to  the 
round-tapering  base,  more  or  less  contracted  into  the  slender  beak 
half  length  of  body  or  more,  the  margins  smooth,  chestnut-brown 
tipped  with  white  hyaline  orifice  and  obliquely  cut  dorsally ;  achenes 
lenticular  jointed  with  the   slender  style;   stigmas  2. 

In  the  Sierra  Nevada  of  California,  known  from  Tulare  to  Siskiyou  Counties, 

1  and  extending  north  in  the  Cascade  Mountains  of  Oregon,  Transition  Zone.     Type 

2  locality:   Summit,    Placer   County,   California. 


i»  66.  Carex  teneraeformis  Mackenzie. 

Sierra  Slender  Sedge.     Fig.  742. 

Carex  teneraeformis  Mackenzie,   Bull.  Torrey  Club  43:  609.      1917. 

Cespitose.  the  culms  3-4.5  dm.  high,  very  slender,  smooth  or 
nearly  so.  Leaf-blades  deep  green,  1-2.5  mm.  wide;  head  1.5- 
2.5  cm.  long,  the  spikes  5-8,  gynaecandrous,  readily  distinguishable 
and  more  or  less  separate,  3.5-6  mm.  long,  3.5-4.5  mm.  wide,  the 
6-12  perigynia  loosely  appressed  or  spreading-ascending ;  lowest 
bract  some'what  developed;  scales  ovate,  acute,  shorter  than  peri- 
gynia. light  brown  with  lighter  midvein  and  inconspicuous  hyaline 
margins ;  perigvnia  ovate,  plano-convex,  green,  3.25  mm.  long,  1.25 
mm.  wide,  thickish,  winged  to  base,  the  walls  submembranaceous, 
conspicuously  several  nerved  on  outer  face,  nerveless  or  nearly  so 
on  inner,  rounded  at-  base,  serrulate  above,  tapering  into  a  slender 
white  hyaline-tipped  beak  1  mm.  long,  obliquely  cut  dorsally,  the 
tip  terete  and  scarcely  serrulate;  achenes  lenticular,  jointed  with 
slender  style ;  stigmas  2. 

In  the  Sierra  Nevada  of  California,  Transition  Zone;  Butte  to  Tulare  Coun- 
ties; also  on  Mount  Sanhedrin,  Lake  County.  Type  locality:  Jonesville,  Butte 
County,   California. 


67.  Carex  subfusca  W.  Boott. 
Rusty  Sedge.    Fig.  743. 

Carex  subfusca  W.  Boott  in  S.  Wats.  Bot.  Calif.  2:  234.      1880. 
Carex  madoviana   subfusca   (W.    Boott)    Kiikenth.    in   Engler   Pflanzenreich  4=": 
197.     1909. 

Cespitose,  the  culms  2-6.5  dm.  high,  slender  but  firm,  smooth  or 
very  nearly  so.  Leaf-blades  1.5-3  mm.  wide;  head  oblong  or  ovoid, 
1-2  cm.  long,  the  spikes  4-8,  gynaecandrous,  well-defined  but  closely 
aggregated,  ovoid  or  oblong,  4-10  mm.  long,  2.5-4.5  mm.  wide, 
rounded  at  apex,  rounded  or  somewhat  tapering  at  base,  the  8-15 
perigynia  appressed-ascending;  bracts  little  developed;  scales  shorter 
than  perigynia,  ovate,  acute,  brownish  with  lighter  midvein  and 
inconspicuous  hyaline  margins ;  perigynia  ovate,  3-3.5  mm.  long, 
1-1.5  mm.  wide,  plano-convex,  thickish,  winged  to  the  rounded  base, 
serrulate  above,  nerved  ventrally,  contracted  into  a  beak  half  the 
length  of  the  body  or  more,  somewhat  flattened  nearly  to  apex  and 
obliquely  cut  dorsally;  achenes  lenticular;  style  slender,  jointed  with 
achenes ;  stigmas  2. 

Mountains  and  foothills.  Transition  and  Canadian  Zones;  Oregon  to  southern 
California,  and  eastward  to  Arizona.     Type  locality:   Lake  Tahoe. 
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68.  Carex  pachystachya  Cham. 
Thick-headed  Sedge.     Fig.  744. 

Carex  pachystachya  Cham.;    Steud.   Synop.   Cyper.    iy7.      1855. 
Carex  fcstiva  pachystachya  Bailey,  Mem.  Torrey  Club  1:   51.     1889. 
Carex  olympica  Mackenzie,  Bull.   Toney  Club  43:  610.      1917. 

Densely  cespitose,  the  short  rootstocks  conspicuously 
fibrillose,  the  culms  erect,  slender,  1.5-3  dm.  high,  smooth. 
Leaf-blades  1-4  mm.  wide;  head  12-24  mm.  long,  the  spikes 
3-8.gynaecandrous,  densely  aggregated  or  tlie  lower  more  or  less 
separated,  ovoid  or  suborbicular,  4-8  mm.  long,  4-6  mm.  wide, 
the  8-30  perigynia  ascending  or  in  age  more  or  less  spreading; 
bracts  inconspicuous ;  scales  ovate,  shorter  than  the  peri- 
gynia. chestnut-brown  with  lighter  midvein  and  slightly 
hyaline  margins ;  perigynia  ovate,  strongly  plano-convex, 
thickish,  3.5-5  mm.  long,  1.5-2  mm.  wide,  greenish  or  in  age 
olive-brown,  rounded  at  base,  nerveless  or  nearly  so  ventrally. 
narrowly  winged,  the  body  little  serrulate,  contracted  into  a 
beak  about  half  length  of  body,  obliquely  cut  dorsally.  and 
terete  and  nearly  smooth  at  apex;  achenes  lenticular,  jointed 
with  the  slender  style ;   stigmas  2. 

A  very  variable  species  extending  from  the  Aleutian  Islands  south  to 
Colorado  and  northern  California;  abundant  in  parts  of  Washington  and 
Oregon;  Tansition  and  Canadian  Zones.     Type  locality:   Unalaska. 


69.  Carex  amplectens  Mackenzie. 
Clasping-bracted  Sedge.     Fig.  745. 

Carex  amplectens  Mackenzie,   Bull.  Torrey   Club  43:   611.      1917. 

Cespitose,  the  culms  stifif.  5-8  dm.  high,  slightly  roughened 
above,  the  sterile  shoots  well-developed.  Leaf-blades  2.5-4  mm. 
wide,  the  sheaths  rather  loose ;  head  2.5-3.5  cm.  long,  the  6-12 
spikes  approximate  or  the  lower  slightly  separate,  ovoid  or 
oblong-ovoid,  7-15  mm.  long,  4-5  mm.  wide,  short  clavate  and 
sparingly  staminate  at  base,  the  15-35  perigynia  closely  ap- 
pressed;  bracts  conspicuous,  dilated  at  base,  closely  appressed  to 
spikes,  the  lower  3  or  4  usually  prolonged  and  from  nearly 
equalling  to  exceeding  head;  scales  ovate,  acute  or  short-cuspi- 
date, shorter  than  perigynia,  greenish  and  slightly  tawny  tinged, 
the  midvein  prominent;  perigynia  ovate,  3.5^  mm.  long,  1.75 
mm.  wide,  light  green,  rounded  and  contracted  at  base,  mar- 
gined, several  nerved  on  both  faces,  strongly  serrulate,  contracted 
into  a  beak  one-third  to  one-half  length  of  body,  the  tip  slightly 
tawny-tinged  and  obliquely  cut  dorsally ;  achenes  lenticular, 
jointed  to  the  slender  style;  stigmas  2. 

In  the  Sierra  Nevada  of  California,  Transition  Zone;  Shasta  Cot:nty  to 
Tulare  County.     Type   locality:     Lover's  Leap,   Eldorado  County,   California. 


70.  Carex  harfordii  Mackenzie. 

746. 


Harford's  Sedge 


Fig. 


Carex  fcstiva  stricta  Bailey,  Mem.  Torrey  Club  1:  51   (at  least  in  part). 
Carex   harfordii  Mackenzie,   Bull.   Torrey   Club   43:    615.      1917. 


1889. 


Cespitose,  the  rootstocks  thick,  short,  the  culms  2.5-8  dm. 
high,  erect,  stiff,  smooth.  Leaf-blades  2.5-4.5  mm.  wide;  head 
1.5-2.5  cm.  long,  globose  to  oblong-ovoid,  the  spikes  10-20, 
gynaecandrous.  closely  aggregated,  ovoid,  6-10  mm.  long,  4-6 
mm.  wide,  the  perigynia  10-30,  appressed-ascending  or  in  age 
spreading ;  lower  one  or  more  bracts  conspicuous  ;  scales  ovate, 
acute  or  short  cuspidate,  reddish  brown  with  sharply  defined 
lighter  midvein  and  very  narrow  hyaline  margins;  perigynia 
narrowly  ovate,  thick  and  strongly  plano-convex  at  maturity, 
3.5^.25  mm.  long,  1.5  mm.  wide,  several  nerved  ventrally.  strongly 
finely  nerved  dorsally,  round-tapering  to  a  substipitate  base, 
narrowly  margined  (serrulate  above)  from  base,  tapering  into  a 
slender  beak  one-fourth  the  length  of  the  body,  the  beak  chest- 
nut-tinged, obliquely  cut  dorsally  and  hyaline  at  orifice ;  achenes 
lenticular,  jointed   with  the  slender  style;  stigmas  2. 

Coastal  counties  of  California,  Humid  Transition  Zone;  Humboldt  Bay 
to  San  Francisco  Bay.     Type  locality:   California;  locality  not  indicated. 
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71.  Carex  montereyensis   Mackenzie. 


Monterey  Sedge.     Fi 

Care.v  montereyensis  Mackenzie,    Erythea   8:    92 


192 


747 


Cespitose,  the  rootstock  very  short,  thick,  the  cuhns  8-10  dm. 
high,  erect,  very  slender,  smooth  ;  sterile  shoots  numerous,  elongated ; 
leaves  2.5-3  mm.  wide ;  the  basal  bladeless  sheaths  very  conspicuous ; 
head  1.5-2.5  cm.  long,  ovoid  or  short-oblong,  the  spikes  8-12,  gynae- 
candrous.  closely  aggregated,  ovoid  or  oblong-ovoid,  6-9  mm.  long, 
4.5-6  mm.  wide,  the  perigynia  15-35,  ascending  or  spreading-ascend- 
ing;  lower  one  or  more  bracts  conspicuous;  scales  ovate-lanceolate, 
cuspidate  or  short  awned,  yellowish  brown  with  sharply  defined 
lighter  midvein  and  very  narrow  hyaline  margins ;  perigynia  ovate, 
plano-convex,  3.25  mm.  long,  1.5  mm.  wide,  several-many  nerved 
dorsally,  prominently  few-nerved  ventrally,  rounded  and  short 
stipitate  at  base,  narrowly  margined  (serrulate  above)  from  base, 
contracted  into  a  slender  beak  half  the  length  of  the  body,  the  beak 
yellowish  brown  tinged,  obliquely  cut  dorsally  and  hyaline  at  ori- 
fice; achenes  lenticular,  jointed  with  the  slender  style;  stigmas  2. 

Pine   forests.   Transition   Zone;    Pacific   Grove,   Monterey    County,    California. 


72.  Carex  preslii  Steud. 


Presl's  Sedge. 


Fig.  748. 


Carex  preslii  Steud.   Synops.   Cyper.  242.      1855. 
Care.v  multimoda  Bailey,  Bot.   Gaz.  21:   5.      1896. 

Densely  cespitose,  the  culms  erect,  slender,  2.5-7  dm.  high,  light 
brownish  at  base,  roughened  above.  Leaf-blades  fiat,  1.5-4  mm. 
wide  ;  head  12-20  mm.  long,  6-10  mm.  wide,  the  spikes  3-8,  gjaiae- 
candrous,  aggregated  or  the  lower  somewhat  separate,  ovoid  or 
suborbicular,  5-8  mm.  long  and  slightly  narrower,  rounded  at  apex, 
the  lateral  rounded  and  the  terminal  short-tapering  at  base,  10-25- 
flowered ;  bracts  little  developed ;  scales  ovate,  sharp  pointed,  shorter 
than  the  perigynia,  reddish  brown  with  lighter  midvein  and  narrow 
hyaline  margins  ;  perigynia  ovate,  with  spreading  tips,  distended  by 
the  thick  achene,  3.5  mm.  long,  2  mm.  wide,  green  or  yellowish 
brown  tinged  in  age,  strongly  winged,  rounded  at  the  base,  nerve- 
less ventrally  or  obscurely  nerved,  abruptly  contracted  into  the 
yellowish  brown  tipped  beak  1  mm.  long,  the  erect  teeth  closely 
contiguous;  achenes  lenticular,  jointed  with  the  slender  style; 
stigmas  2. 

Mountains.  Canadian  and  Iludsonian  Zones;  Montana  west  to  British  Co- 
lumbia and  Oregon.      Type  locality:   Nootka  Sound. 


73.  Carex  pachycarpa  Mackenzie. 


Thick-fruited  Sedge. 


Fig.  749. 


Carex  adusta  congesta  W.  Boott  in  S.  Wats.  Bot.  Calif.  2:  238.      1880. 

Carex  liddoni  incerta  Bailey,  Bot.  Gaz.   13:  88.      1888. 

Carex  pachycarpa  Mackenzie,   Bull.  Torrey  Club  43:   616.      1917. 

Culms  3-6  dm.  high,  obtusely  triangular,  smooth.  Leaf-blades 
2.5—1  mm.  wide;  head  1.5-2.5  cm.  long,  globose  or  short  ovoid, 
the  spikes  5-8,  gynaecandrous,  closely  aggregated,  ovoid,  6-10 
mm.  long,  6-9  mm.  wide,  the  10-20  perigynia  appressed,  the 
beaks  not  spreading ;  bracts  inconspicuous ;  scales  ovate,  acute 
or  subcuspidate.  shorter  than  perigynia,  light  reddish-brown 
with  sharply  defined  lighter  midvein  and  hyaline  margins;  peri- 
gynia ovate,  plano-convex,  thick,  5  mm.  long,  2  mm.  wide,  many 
striate  dorsally,  finely  many  striate  ventrally,  narrowly  mar- 
gined, serrulate  above,  contracted  into  the  slender  bidentate  beak 
half  length  of  body,  the  apex  slender,  reddish-tinged,  obliquely 
cut  dorsally  and  hyaline  at  orifice;  achenes  lenticular,  jointed 
with   the  slender   style ;   stigmas  2. 

Mountains  of  Oregon  and  northern  California,  extending  south  in  the 
.Sierra  Nevada  to  Tulare  County;  Transition  Zone.  Type  locality:  Big  Tree 
Road.   Silver  Valley,   California. 
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74.  Carex  sub-bracteata  Mackenzie. 


Small-bracted  Sedge. 


Fig. 


/? 


0. 


Carex  suh-bractcata  Mackenzie,   Bull.   Toney   Club  43:   612.      1917. 

Cespitose,  the  rootstocks  short-creeping,  tough,  black  hbrillose, 
the  cuhns  3.5-12  dm.  high,  stoutish,  smooth,  obtusely  triangular. 
Leaf-blades  2.5-4  mm.  wide;  head  1.5-2.5  cm.  long,  globose  or 
ovoid,  the  spikes  5-10,  gvnaecandrous,  closely  aggregated,  ovoid, 
6-10  mm.  long,  4-6  mm.  wide,  the  perigynia  10-20,  appressed  or 
in  age  appressed-ascending;  one  or  two  of  the  lower  bracts 
conspicuous,  dilated  at  base;  scales  ovate,  obtuse  or  acutish, 
shorter  than  perigynia,  reddish-brown  with  lighter  center  and 
hyaline  margins  ;  perigynia  narrowly  ovate,  thick,  plano-convex, 
3.'5-4.5  mm.  long,  1.5  mm.  wide,  dull  green  or  soon  yellowish 
brown,  finely  few-nerved  dorsally,  nerveless  or  essentially  so 
ventrallv,  round-tapering  at  base,  narrowly  margined  (serrulate 
above)  from  base,  contracted  into  a  beak  one-third  length  of 
body,  the  beak  chestnut  tinged,  obliquely  cut  dorsally  and  hyaline 
at  apex;  achenes  lenticular,  jointed  with  the  slender  style;  stig- 
mas 2. 

In  the  Coast  Ranges  of  California  from  Santa  Barbara  County  north  to 
Mendocino  County;  Upper  Sonoran  and  Transition  Zones.  Type  locality: 
Oakland,  California. 

75.  Carex  gracilior  ^^lackenzie. 

751. 


Slenderer  Sedge. 


Fig. 


Cat-ex  gracilior  Mackenzie,   Bull.  Torrey  Club  43:   614.      1917. 

Cespitose  from  slender  short-creeping  black  fibrillose  rootstocks, 
the  culms  3-6  dm.  high,  slender,  smooth  or  nearly  so  on  the  angles. 
Leaves  on  lower  third  of  culm,  but  not  bunched,  the  blades  1-2  mm. 
wide,  0.5-2  dm.  long;  head  narrow^  or  oblong,  12-20  mm.  long,  the 
spikes  3-6,  gynaecandrous,  aggregated  or  lower  1-2  more  or  less 
separate,  suborbicular,  bluntish,  5-8  mm.  long,  4-6  mm.  wide,  the 
4-12  perigvnia  ascending  or  spreading-ascending.  with  conspicuous 
beaks ;  lovver  bract  developed ;  scales  ovate,  obtusish  or  acutish, 
shorter  than  perigynia,  chestnut  brown  with  lighter  midvein  and 
narrow^  hyaline  margins;  perigynia  narrowly  ovate,  thick,  plano- 
convex, 3!5-4.5  mm.  long.  1.5  mm.  wide,  several  nerved  dorsally, 
nerveless  or  nearly  so  ventrally,  round-tapering  at  base,  tapering 
into  the  slender  beak  half  length  of  body,  the  apex  chestnut  browp 
and  hyaline  tipped,  obliquely  cut  dorsally  at  mouth;  achenes  lenti- 
cular, "jointed   with   the   slender   style;   stigmas  2. 

In  the  Coast  Ranges  of  California  from  San  Mateo  County  to  Mendocino 
County;  Transition  Zone.  Type  locality:  Cloverdale,  Sonoma  County,  Cali- 
fornia. 


76.  Carex  paucifructus  Mackenzie. 
Few-fruited  Sedge.    Fig.  752. 

Carex  faucifructus  Mackenzie,  Bull.  Torrey  Club  43:   615.      1917. 

Densely  cespitose,  the  culms  1-2.5  dm.  high,  erect,  stifif, 
smooth,  sharplv  triangular.  Leaves  bunched  above  the  base, 
the  blades  1.5-3  mm.  wide,  3-7  cm.  long;  head  1-2  cm.  long, 
ovoid  or  oblong,  the  spikes  4-8,  gynaecandrous,  aggregated, 
ovoid,  tapering  at  base,  the  basal  staminate  flowers  rather 
conspicuous,  round-tapering  at  apex,  6-9  mm.  long,  4.d  mm. 
wide,  the  perigvnia  6-12,  appressed  or  appressed-ascend- 
ing, the  beaks  not  conspicuous;  lowest  bract  much  shorter 
than  head;  scales  ovate,  shorter  than  perigvnia,  chestnut 
with  lighter  midvein  and  conspicuous  hyaline  margins; 
perigynia  ovate,  thick,  strongly  plano-convex.  4  mm.  long, 
1.5  mm.  wide,  nerveless  ventrally,  finely  many-nerved  dor- 
sally, margined  to  the  round-tapering  base,  serrulate  above, 
tapering  into  the  beak  one-third  length  of  body,  the  tip 
slender,  reddish  tipped,  obliquely  cut  dorsally;  achenes 
lenticular,  jointed  with  the  slender  style;   stigmas  2. 

Known  only  in  the  Sierra  Nevada  from  Sierra  and  Eldorado 
Counties,  California;  Canadian  Zone.  Type  locality:  Devil's  Basin, 
Eldorado  County,  California. 
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77.    Carex  disperma  Dewey.    Soft-leaved  Sedge.    Fig.  VoZ. 

Carex  tenclla  Schk.   Riedgr.   1:   23.  pi.  pp.,  f.  104.      1801;   not 

Thuill  1799. 
Carc.i-  disperma   Dewey,  Am.  Journ.   Sci.   8:    266.      1824. 
Carcx  blytii  Nylander,   Spic.   Fl.   Fenn.    2:    35.      1846. 

In  large  clumps,  the  rootstocks  sending  out  long 
slender  stolens,  the  culms  very  weak  1.5-6  dm.  high_, 
rough  above,  exceeding  leaves.  Leaf-blades  1-1.5 
mm.  wide,  flat,  flaccid,  deep  green  ;  spikes  distant  or 
the  upper  aggregated,  in  a  terminal  inflorescence 
1.5-2.5  cm.  long,  each  with  1-5  ascending  perigynia 
below  and  1-2  staminate  flowers  above ;  bracts 
wanting  or  the  lower  slightly  developed;  scales 
ovate  triangular,  shorter  than  perigynia,  sharp- 
pointed,  hyaline  with  green  midvein;  perigynia  2 
mm.  long,'  1.5  mm.  wide,  ovoid-elliptic,  flattened 
suborbicular  in  cross-section,  smooth,  light  green, 
not  margined,  finely  nerved,  rounded  and  slightly 
stipitate  at  base,  rounded  and  abruptly  beaked  at 
apex,  the  minute  beak  smooth,  0.25  mm.  long,  hyaline 
at  orifice;  achenes  lenticular;  style  slender,  jointed 
with  achene;    stigmas  2. 

Boggy  woods.  Transition  to  Hudsonian  Zones;  Newfound- 
land to  Alaska,  south  to  New  Jersey,  Indiana,  New  Mexico, 
and  the  Sierra  Nevada  of  California,  where  rare.  Type  lo- 
cality:  Massachusetts. 

78.  Carex  canescens  L. 

Silvery  or  Hoary  Sedge.     Fig.  754. 

Care.r  canescens  L.  Sp.  PI.  974.      1753. 

Carex  curta  Good.   Trans.  Linn.   Sec.  2:   145.      1794. 

Carex  lagopina   W.   Boott  in  S.  Wats.   Bot.   Calif.   2:   233.      1880;   not   Wahl. 

Carex  canescens  dnbia  Bailey,  Bot.   Gaz.  9:   119.      1884. 

Cespitose  in  large  clumps,  the  culms  erect,  slender,  2.5-8  dm. 
high,  roughened  immediately  beneath  head,  mostly  exceeding 
the  leaves.  Leaf-blades  glaucous,  flat,  2^  mm.  wide;  spikes 
4-9,  the  lower  remote  (sometimes  but  little  so),  3-12  mm.  long, 
3-5  mm.  wide,  closely  10-30-flowered ;  scales  ovate,  sharp-pointed, 
shorter  than  perigynia,  hyaline  with  green  keel;  perigynia  ap- 
pressed-ascending,  1.8-2.8  mm.  long,  1-1.8  mm.  wide,  membrana- 
ceous, pale  green,  white  puncticulate,  faintly  few-nerved,  rounded 
short  stipitate  and  spongy  at  base,  minutely  beaked,  the  beak 
with  margins  minutely  serrulate  and  orifice  emarginate  or  en- 
tire; achenes  lenticular,  closely  enveloped;  style  slender,  jointed 
with  achenes;  stigmas  2. 

Swamps  and  bogs,  Canadian  Zone;  Labrador  to  Alaska,  south  to  Virginia 
and  the  Sierra  Nevada  of  California,  where  rare.  Widely  distributed  in 
Eurasia  and  recorded  from  South  America  and  Australia.  Type  locality : 
Europe. 

79.    Carex  brunnescens  (Pers.)  Poir.     Brownish  Sedge.     Fig.  755. 

Carex    canescens    alpicola    Wahl.    Vet.    Akad.    Handl.    Stockholm 

24:   147.      1803. 
Carex  curta  brunnescens  Pers.  Syn.  2:    539.      1807. 
Carex   brunnescens   Poir.   Encycl.   Suppl.   3:   286.      1813. 
Carex  vitilis  Fries.   Mant.   3:   137.      1842. 
Carex  sphaerostachva  Dew.  Am.  Journ.  Sci.  49:  44.  pi.  EE,  f.  110. 

1845. 

Cespitose  in  large  clumps,  the  culms  slender,  rough- 
ish  above  2-5  dm.  high,  roughened  above,  mostly  ex- 
ceeding the  leaves.  Leaf-blades  rather  dark  green, 
not  glaucous,  1-2.5  mm.  wide;  spikes  4-8,  the  lower 
remote,  the  upper  approximate,  gynaecandrous,  sub- 
globose  or  short  oblong,  4-10  mm.  long,  4-10-flowered ; 
lowest  bract  usually  developed;  scales  ovate,  shorter 
than  the  perigynia,  thin,  hyaline  with  green  midvein  and 
lirownish  tinged;  perigynia  ascending-spreading,  2  mm. 
long,  oval-ovate,  membranaceous,  plano-convex,  green 
at  length  brownish,  glabrous,  densely  white  puncticulate, 
obsoletely  nerved,  rounded  short-stipitate  and  spongy 
at  base,  abruptly  beaked,  the  beak  serrulate,  bidentate, 
one-fourth  length  of  body;  achenes  lenticular,  closely 
enveloped;  style  slender,  jointed  with  the  achene;  stig- 
mas 2. 

Wet  places,  banks  and  open  woods,  Arctic- Alpine  Zone;  Lab- 
rador to  Alaska,  south  in  the  mountains  to  North  Carolina,  Colo- 
rado, and  Oregon;  widely  distributed  in  northern  Eurasia.  Type 
localitj':   Europe. 
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80.  Carex  arcta  Boott 
Northern  Clustered  Sedge. 


Fig.  756. 


Carev    caiicscciis   po!vstachva    Boott    in    Richards.    Arct.    Exped.    2:    34-t. 

1852. 
Carex  arcta  Boott,  111.  Car.  4:   155.  pi.  497.      1867. 
Care.v  canesceiis  oregana  Bailey,  Mem.   Torrey   Club   1:   75.      1889. 

Cespitose.  the  culms  slender,  erect.  1.5-8  dm.  high,  very 
rough  above,  usuallj-  strongly  exceeded  by  the  leaves.  Leaf- 
blades  flat,  2^  mm.  wide,  glaucous  or  light-green;  spikes 
5-15,  5-10  mm.  long,  4-6  mm.  wide,  many-flowered,  aggregated 
into  a  head  1.5-3  cm.  long,  7-12  mm.  wide;  lower  one  or 
two  bracts  developed ;  scales  ovate,  obtusish  to  short  cuspi- 
date, shorter  than  perigynia,  hyaline  with  green  midvein, 
more  or  less  brownish  tinged;  perigynia  ovate,  plano-convex, 
2-3  mm.  long,  nearly  1.25  mm.  wide,  ascending  or  somewhat 
spreading,  sharp-edged  but  not  winged,  many  nerved  dorsally. 
lightlv  nerved  at  base  ventrally,  white  puncticulate,  rounded 
and  short  stipitate  at  base,  tapering  into  the  short,  serrulate, 
shallowly  bidentate  beak,  which  is  obliquely  cut  and  fissured 
on  the  dorsal  side;  achenes  lenticular;  style  slender,  jointed 
with  achene ;  stigmas  2. 

Swamps  and  wet  woods,  Transition  and  Canadian  Zones;  New  Bruns- 
wick to  British  Columbia,  south  to  New  York,  Montana,  and  north- 
western California.     Type  locality:   Canada. 


81.  Carex  saximontana  Mackenzie. 
Rocky  Mountain  Sedge.     Fig.  757. 


Carcv  sa.viiiwntaiia   Mackenzie,   Bull.   Torrey  Bot.   Club  33:   439.      1906. 

Cespitose,  the  culms  up  to  2.5  dm.  long,  triangular,  weak, 
strongly  winged  above.  Leaves  nearly  basal,  strongly  exceeding 
culms,  strongly  glaucous,  the  blades  1.5-3  din.  long,  3-5  mm. 
wide;  spikes  2-4,  androgynous,  the  rachis  zigzag,  dilated,  one 
terminal,  the  others  basal  on  slender  often  much  elongated 
peduncles,  the  staminate  flowers  with  small  tight  scales,  the 
pistillate  flowers  2-5,  the  lower  subtended  by  enlarged,  leaf-like, 
saccate  scales,  the  upper  by  scales  which  are  ovate  lanceolate 
and  shorter  than  the  perigynia;  perigynia  4  mm.  long,  the  body 
oblong-orbicular,  2.5  mm.  long,  2  mm.  thick,  nearly  round  in 
cross-section,  2-keeled  but  otherwise  nearly  nerveless,  tapering 
to  a  stipitate  base,  contracted  into  the  short,  hyaline,  slightly 
toothed,  flattened,  triangular  beak  scarcely  1  mm.  long;  achenes 
triangular,  stipitate,  closely  enveloped,  the  apex  rounded,  con- 
stricted at  the  base,  the  sides  convex:  style  jointed  with  achene, 
slender,  soon  withering;   stigmas  3.  short. 

Woods  and  thickets,  Transition  Zone;  Colorado  and  western  Nebraska  to 
eastern  Oregon.     Type  locality:     Fort  Collins,   Colorado. 


82.  Carex  leptalea  Wahl. 
Bristle-stalked  Sedge.     Fig.  758. 

Care.v  leptalea  Wahl.  Vet.  Akad.  Handl.  Stockholm  139.      1803. 

Care.v  microstachya  Michx.   Fl.   Bor.   Am.   2:   169.      1803;   not   Ehrh.   1788. 

Carex  polytrichoides  Muhl.  in  Willd.  Sp.  PI.  4:   213.      1805. 

Densely  tufted  from  slender  rootstocks,  the  culms  very  slender, 
2-6  dm.  high,  obscurely  triangular,  smooth  or  slightly  roughened, 
mostlv  exceeding  leaves,  the  leaf-blades  0.5-1.25  mm.  wide,  flat  or 
channelled.  Spike  solitary,  linear,  androgynous,  bractless,  4-15  mm. 
long,  2-3  mm.  wide,  the  staminate  part  varying  from  inconspicuous 
to  occupving  nearly  the  whole  spike;  pistillate  scales  (except  lowest) 
ovate,  very  obtuse  to  short-pointed,  half  length  of  perigynia,  red- 
dish-brown tinged  with  hyaline  margins  and  green  center;  peri- 
gynia 1-10,  oval-elliptic,  round-triangular,  or  somewhat  flajttened 
in  cross-section,  more  or  less  strongly  overlapping,  2.5-4.25  rnm. 
long,  1-1.5  mm.  wide,  membranaceous,  finely  many  striate,  substipi- 
tate,  rounded  and  beakless  at  apex ;  achenes  triangular ;  style  slender, 
flexuous ;  stigmas  3,  short. 

Bogs  and  wet  meadows  verv  widely  distributed.  Humid  Transition  and 
Canadian  Zones;  Labrador  to  Alaska,  south  to  Florida.  Texas,  and  Humboldt 
County,    California.      Uncommon   in   our    range.      Tyjie    locality:    Pennsylvania. 
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83.  Carex  multicaulis  Bailev. 


Many-stemmed  Sedge. 


Fig.  759. 


Caie.v  geyeri  Boott,  111.   Car.   1:  42.  pi.  105  (in  part).      1858. 
Carex  multicaulis  Bailey,   Bot.  Gaz.  9;   118.      1884 

Rootstocks  lignescent.  Culms  2-4  dm.  high,  deep  green,  smooth, 
obtusely  triangular ;  leaves  with  well-developed  blades  1-2  to  a 
culm,  the  blades  1.5  mm.  wide,  very  rough  above,  flat  or  some- 
what involute;  inflorescence  of  2-several  perigynia,  the  lower  in 
the  axils  of  long-cuspidate  scales,  the  upper  in  the  axils  of  short- 
cuspidate  scales  which  are  enlarged  and  white  hyaline  at  base;  and 
a  terminal  staminate  part  7-25  mm.  long,  1.5-2  mm.  wide,  with  very 
obtuse  broadly  white  hyaline  margined  scales ;  perigynia  appressed- 
ascending,  oblong-obovoid,  triangular,  5-7  mm.  long,  the  sides  con- 
cave and  2.5  mm.  wide,  pale  green,  2-keeled  and  finely  and  ob- 
scurely nerved,  subcoriaceous,  tapering  to  the  stipitate  base,  ab- 
ruptly beaked,  the  beak  minute,  entire  or  nearly  so,  minutely  denti- 
culate ;   achenes  triangular,  closely  enveloped ;   stigmas  3. 

Dry  soil,  Transition  Zone;  sonthern  Oregon  through  northern  and  middle 
California  and  to  southern  California  along  the  Sierra  Nevada.  Type  locality; 
Yosemite  Valley. 


84.  Carex  geyeri  fioott. 
Geyer's  Sedge.     Fig.  760. 

Carex  geyeri  Boott,  Trans.    Linn.   Soc.   20:    118.      1846. 

Rootstocks  thick,  lignescent.  elongated.  Culms  up  to  3.5  dm. 
high,  sharply  triangular,  very  rough  on  the  angles;  leaves  with 
well-developed  blades  usuallv  two  to  a  culm,  the  blades  erect,  thick, 
flat,  2-3.5  mm.  wide,  very  rough  on  the  margins,  developing  after 
flowering;  inflorescence 'of  two  or  three  perigynia,  the  lower  in 
the  axils  of  short-awned  scales,  the  upper  in  the  axils  of  obtusish 
or  acutish  scales,  which  are  straw-colored  with  hyaline  margins 
and  largely  conceal  the  perigynia;  and  a  terminal  staminate  part 
5-10  mm.  long,  1.5-3  mm.  wide,  with  oblong-ovate,  striate,  obtusish, 
straw-colored  scales;  perigynia  appressed-ascending,  oblong,  tri- 
angular, 6  mm.  long,  straw-colored,  smooth,  shining,  the  sides  2.5 
mm.  wide.  2-keeled  but  otherwise  nerveless,  tapering  to  the  short 
stipitate  base,  rounded  at  apex  and  abruptly  minutely  beaked,  the 
beak  entirely  or  nearly  so,  minutely  denticulate  around  the  base ; 
achenes   triangular,  closely  enveloped;   stigmas  3. 

Dry  mountain  sides  and  open  woods,  Arid  Transition  Zone;  Alberta  and 
Colorado  to  Washington  and  northern  California.  Type  locality:  Rocky 
Mountains. 


85.  Carex  exserta  Mackenzie. 

761. 


Short-grass  Sedge. 


Fig. 


Carex  filifolia  W.   Boott  in  S.  Wats.  Bot.  Calif.  2:  229.     1880;  not  Nutt. 
Carex  filifolia  erostrata   Kiikenth.   in   Engler   Pflanzenreich   4=":   86.      1909. 
Carex  exserta  Mackenzie,   Bull.  Torrey   Club  42:   620.      1915. 


Densely  cespitose,  the  culms  very  slender  and  wiry,  5-25  cm.  high, 
obtusely  triangular,  smooth,  the  basal  sheaths  filamentose.  Leaf- 
blades  "acicular,  0.25-0.5  mm.  wide ;  spike  androgynous,  bractless,  7-15 
mm.  long,  the  terminal  staminate  part  often  more  than  half  the  whole, 
the  pistillate  part  up  to  6  mm.  wide  with  2-12  ascending  perigynia  ;  pistil- 
late scales  orbicular-ovate,  obtuse,  dull  reddish  brown  with  hyaline 
margins ;  perigynia  obovoid,  triangular,  2-ribbed  but  otherwise  nerve- 
less, 2.5  mm.  long,  papillose-puberulent,  rounded  at  base  and  apex,  es- 
sentially beakless,  hyaline  and  obliquely  cut  at  mouth ;  achenes  tri- 
angular; style  black,  exserted;  stigmas  3;  rhacheola  conspicuous. 


In  dry  places  at  elevations  between  1500  and  3500  meters  from  southern  Oregon, 
south  in  the  .Sierra  Nevada  of  California  to  Tulare  County  and  in  the  San  Ber- 
nardino Mountains;  Transition  Zone.  Type  locality:  tcho  Lake,  Eldorado 
Countv,  California. 
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86.  Carex  filifolia  Nutt. 


Thread-leaved  Sedae. 


Fig. 


762. 


Carex  filifolia  Xutt.  Gen.  N.  Am.  PI.  2:  204.      1818. 
Kobresia  globiilaris  Dewey,  Am.  Journ.   Sci.   29:   253.      1836. 
Uncinia  brciiscta  Torr.  Ann.  Lye.  N.  V.  3:  428.     1836. 

Densely  cespitose,  the  culms  slender  and  wiry,  8-30  cm.  high, 
obtusely  triangular,  smooth,  the  basal  sheaths  usually  strongly  fila- 
mentose.  Leaf-blades  acicular,  0.25-0.5  mm.  wide ;  spike  androgynous, 
bractless.  1-2  cm.  long,  3^  mm.  wide,  the  upper  half  staminate, 
the  lower  with  5-10  erect-ascending  perigynia ;  pistillate  scales  very 
broadly  obovate,  very  obtuse  or  mucronulate,  concealing  perigynia, 
brownish  with  very  conspicuous  shining  white  hyaline  margins ; 
perigynia  obovoid-orbicular,  obtusely  triangular,  2-ribbed  but  other- 
wise nerveless,  3  mm.  long,  2  mm.  wide,  puberulent,  round-tapering 
at  base,  abruptly  narrowed  into  a  stoutish  obliquely  cut  beak,  0.4 
mm.  long,  which  is  hyaline  at  orifice :  achenes  triangular,  closely 
enveloped ;   stigmas  3 ;   rhacheola  usually  developed. 

Plains  and  ridges.  Arid  Transition  Zone;  Saskatchewan  to  Yukon,  south  to 
Texas.  Xew  Mexico,  and  eastern  Oregon.  Type  locality:  dry  plains  and  hills 
of  the  Missouri  River. 


87.  Carex  gigas  (Holm)  Mackenzie. 
Siskiyou  Sedge.     Fig.  763. 

Carex  scirpoidea  gigas  Holm,  Am.  Journ.   Sci.  IV.   18:  20.      1904. 
Carex  gigas  Mackenzie,  Bull.  Torrey  Club  35:  268.      1908. 

Rootstocks  densely  matted,  stout,  the  culms  stoutish,  3-4.5  dm. 
high,  phyllopodic,  roughened  above,  reddened  and  somewhat  fila- 
mentose  at  base.  Leaves  5-10  to  a  culm,  the  blades  flat,  2.5  mm. 
wide,  the  sheaths  brownish  tinged  and  minutely  puberulent  ven- 
trally.  Culms  dioecious,  the  spikes  normally  solitary;  staminate 
spike  not  seen;  pistillate  spike  linear,  1.5-2.5  cm.  long,  4-6  mm. 
wide,  with  a  bract  2-4  cm.  long  inserted  1-3  cm.  below,  its  sheath 
slightly  sheathing  and  often  with  a  smaller  peduncled  spike  in  its 
axil ;  scales  about  length  of  perigynia,  oblong-ovate,  glabrous, 
brownish  with  lighter  midrib  and  narrow  hyaline  margins ;  peri- 
gynia numerous,  black,  3  mm.  long,  2  mm.  wide,  minutely  puberulent 
above  and  pubescent  on  the  angles,  the  body  broadly  oval,  flattish, 
rounded  at  base,  rounded  at  apex  and  very  abruptly  contracted  into 
the  minute  bidentate  beak  0.5  mm.  long;  achenes  triangular,  2  mm. 
long ;  stigmas  3. 

Mountains  of  Siskiyou  County,  California,  reported  at  elevations  of  6800- 
8000   feet;    Transition    Zone.     Type   locality:   Mount   Eddy,    California. 


88.  Carex  scabriuscula  Mackenzie. 
Cascade  Sedge.    Fig.  764. 

Carex  scabriuscula   ^Mackenzie,   Bull.  Torrey   Club   35:   268.      1908. 

Rootstocks  short-creeping  stout,  the  culms  phyllopodic,  stout- 
ish, about  3  dm.  high,  roughened  above,  somewhat  reddened  at 
base.  Leaves  5-10  to  a  culm,  the  blades  flat.  2-3  mm.  wide, 
brownish  tinged  and  minutely  puberulent  ventrally.  Culms  dio- 
ecious, the  spikes  normally  solitary ;  staminate  spike  not  seen ; 
pistillate  spike  linear,  1.5-4  cm.  long,  4-8  mm.  wide  with  a  bract 
2^  cm.  long  inserted  1-3  cm.  below,  often  with  a  smaller  pe- 
duncled spike  in  its  axils  ;  scales  shorter  than  perigynia,  oblong- 
ovate,  glabrous,  brownish-black  with  lighter  midvein  and  narrow 
hyaline  margins ;  perigynia  numerous,  black,  4-4.5  mm.  long. 
1.5  mm.  wide,  minutely  puberulent  and  pubescent  on  the  angles 
above,  the  body  lanceolate,  tlattish,  rounded  at  base,  tapering 
at  apex  into  the  minute  entire  beak  0.5  mm.  long;  achenes  tri- 
angular, 2  mm.  long;  stigmas  3. 


Known    onlv     fror 
Type:    {Cusick'2849.) 


the    Cascade    Mountains,    Oregon;    Transition    Zone. 
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89.  Carex  pseudo-scirpoidea  Rydb. 
Western  Single-spiked  Sedge.     Fig.  765. 

Carex  psciido-scirpoidcn   Rydl).   Mem.   X.   Y.   Bot.  Garden   1  :   78.      190C. 

Rootstocks  stout,  long-creeping,  the  culms  phyllopodic,  1-4 
dm.  high,  little  roughened  above,  reddened  at  base.  Leaves  5-10 
to  a  culm,  the  blades  flat,  2-3  mm.  wide,  the  sheaths  reddish- 
brown  tinged  and  puberulent  ventrally ;  culms  dioecious,  the 
spikes  solitary,  12-36  mm.  long,  2-5  mm.  wide,  often  with  a  bract 
1-2.5  cm.  long  inserted  a  short  distance  below  the  head ;  scales 
covering  perigynia,  broadly  ovate,  brownish  black  with  con- 
spicuous hyaline  margins ;  perigynia  numerous,  appressed-ascend- 
ing,  obovoid,  obtusely  triangular  in  cross-section,  2.5  mm.  long, 
1.25  mm.  wide,  strongly  pubescent  all  over,  2-keeled.  tapering  at 
base,  very  abruptly  contracted  into  the  minutely  bidentate  beak 
about  0.4  mm.  long;  achenes  triangular,  1.5  mm.  long;  stigmas  3. 

Mountain  sides,  Canadian  and  Hudsonian  Zones;  ^Montana  and  Colorado, 
west  to  Utah  and  Washington.     Type  locality:    Montana. 


90.  Carex  stenochlaena   (Holm)   Mackenzie. 
Alaskan  Singie-spiked  Sedge.     Fig.  766. 

Carex  scirpoidea  stenochlaena  Holm,  Am.  Journ.   Sci.    18:   20.      1904. 
Carex  stenochlaena  Mackenzie,  Bull.   Torrey   Club  35:   269.      1908. 

Rootstocks  densely  matted,  stout,  the  culms  stoutish,  2.5-4  dm. 
high,  aphyllopodic,  strongly  roughened,  reddened  and  somewhat  fila- 
mentose  at  base.  Leaves  3-6  to  a  culm,  the  blades  flat,  2-2.5  mm. 
wide,  the  sheaths  brownish  tinged  and  puberulent  ventrally;  culms 
dioecious,  the  spike  solitary;  staminate  spike  2  cm.  long,  3-5  mm. 
wide;  pistillate  spikes  linear,  1.5-3  cm.  long,  4-7  mm.  wide  with  an 
elongated  bract  0.5-5  cm.  long  inserted  0.5-3  cm.  below;  scales 
somewhat  shorter  than  perigynia,  oblong-ovate,  puberulent  and 
slightly  ciliate,  black  with  lighter  midvein  and  narrow  hyaline  mar- 
gin; perigynia  numerous,  black  (at  least  towards  apex),  4  mm. 
long,  1.5  mm.  wide,  appressed-pubescent,  the  body  lanceolate, 
flattish,  rounded  at  base,  tapering  at  apex  into  the  nearly  entire 
beak,  0.5  mm.  long ;   achenes  triangular,  2  mm.  long ;    stigmas  3. 

Mountains,  Transition  and  Canadian  Zones;  Alaska  to  Alberta,  Idaho  and 
Washington.     Type  locality:   Juneau,   Alaska. 


91.    Carex  scirpoidea  Michx.      Canadian  Single-spiked  Sedge.    Fig.  767. 


Carex  scirpoidea  Michx.  Fl.   Bor.  Am.  2:    171.      ISOo. 
Carex  wormskjoldiana  Hornem.   Fl.    Dan.  pi.  1528.      1816. 
Carex  michauxii  Schw.  Ann.   Lye.  N.   Y.    1:   64.      1824. 

Rootstocks  creeping,  stout,  the  culms  aphyllopodic, 
2-4  dm.  high,  roughened  above,  reddened  at  base. 
Leaves  2-4  to  a  culm,  the  blades  flat,  1-2  mm.  wide, 
brownish  tinged  and  minutely  puberulent  ventrally; 
culms  dioecious,  the  spike  solitary ;  staminate  spike 
somewhat  smaller  than  the  pistillate;  pistillate  spike 
linear  1.5-3  cm.  long,  2.5-5  mm.  wide  with  a  bract 
some  3-10  mm.  long  at  base ;  scales  shorter  than  peri- 
gynia, oblong  obovate,  puberulent,  obtusish,  chocolate 
brown  with  lighter  midrib  and  narrow  hyaline  mar- 
gins ;  perigynia  numerous,  erect-appressed,  3  mm. 
long,  1  mm.  wide,  oblong-elliptic,  compressed  orbicular 
in  cross-section,  2-keeled,  obscurely  triangular,  whitish 
pubescent,  rounded  at  base,  rounded  at  apex  and  ab- 
ruptly narrowed  into  a  nearly  entire  beak  about  0.25 
mm.  long;  achenes  triangular,  1.5  mm.  long;  stigmas  3. 

Along  streams,  Arctic- Alpine  Zone;  Greenland  to  Alaska, 
south  to  New  Hampshire,  New  York,  Michigan,  Montana,  and 
Washington.     Type   locality:   Hudson    Bay. 
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92,  Carex  inops  Bailey. 


1889. 


Long-stoloned  Sedge.     Fig.  768. 

Care.Y  iiiol^s  Bailey.  Proc.  Am.   Acad.  22:    136.      1S86. 
Carex  penns\lva>tica  rcsfertiiia   Bailey,  Mem.   Torrey   Club   1  :   74. 
Carex  verecuitda  Holm,  Am.  Journ.  Sci.  IV.  16:  461.      1903. 
Carex  vespertixa  Howell,   Fl.   N.   W.  Am.    1:   705.      1903. 

Cespitose  and  strongly  stoloniferous,  the  culms  2-3.5  dm. 
high,  very  slender,  roughened  above,  reddened  and  fibrillose 
at  base.  Leaves  clustered  towards  base,  the  blades  1.5-2.5  mm. 
wide,  very  rough  above ;  staminate  spike  solitary,  1.5-2.5  cm. 
long,  sessile  or  short-peduncled,  the  reddish-brown  or 
purplish-brown  scales  with  conspicuous  white-hyaline  mar- 
gins; pistillate  spikes  1-3,  approximate  or  more  or  less 
separate,  erect,  sessile  or  short-peduncled.  oblong  or  short 
oblong,  7-12  mm.  long,  4-5  mm.  wide,  with  4-10  ascending 
perigynia :  lowest  bract  leaflet  like,  reddish-tinged  at  base, 
sheatiiless ;  scales  ovate,  sharp-pointed,  chestnut-brown  or 
purplish-brown  with  conspicuous  white  hyaline  margins ; 
perigynia  3.5  mm.  long,  2  mm.  wide,  nearly  orbicular  in  cross- 
section,  membranaceous,  pubescent,  2-keeled  but  otherwise 
nerveless,  strongly  stipitate,  abruptly  beaked,  the  beak  0.75- 
1.5  mm.  long,  deeply  bidentate,  the  teeth  strongly  hyaline  in 
age ;  achenes  triangular,  closely  enveloped ;  style  shoi^t, 
jointed  with  achene;  stigmas  3,  long. 

Dry  soil,  Transition  and  Canadian  Zones;  chiefly  in  the  Cascade 
Mountains,  British  Columbia  to  Siskiyou  County,  California.  Type  lo- 
cality:  Mount  Hood,  Oregon. 

93.  Carex  globosa  Boott. 


Round-fruited  Sedge. 


Fig.  769. 


Carex  globosa  Boott,   Proc.  Linn.   Soc.  1  :   259.     1845. 

Corel'  nmbcllata  globosa  Kiikenth.  in  Engler  Pflanzenreich  4-":   453.     1909. 

Stoloniferous,  the  rootstocks  slender,  elongate,  the  culms 
1.5-3.5  dm.  high,  slender,  roughened  above.  Leaf-blades  1.5- 
2.5  mm.  wide,  strongly  roughened;  staminate  spike  solitary, 
sessile  or  short-peduncled,  1-2  cm.  long,  many-flowered ;  pistil- 
late spikes  2-3  (with  additional  basal  ones  on  long  capillary 
peduncles),  approximate,  sessile  or  short-peduncled,  5-10  mm. 
long,  4-8  mm.  wide,  with  4-10  ascending  perigynia ;  lower 
bract  leaflet-like,  shorter  than  to  exceeding  inflorescence; 
scales  ovate,  obtuse  to  cuspidate,  purplish-tinged ;  perigynia 
5  mm.  long,  the  body  globose,  2.25  mm.  wide,  membranaceous, 
pubescent,  strongly  2-keeled  and  finely  many  ribbed,  abruptly 
narrowed  to  a  prominent  stipitate  base  and  abruptly  beaked, 
the  beak  0.75-1.25  mm.  long,  strongly  bidentate;  achenes  tri- 
angular, closely  enveloped;  style  short,  jointed  with  achene; 
stigmas   3,   long. 

Coastal  counties  of  California  and  the  islands  off  the  coast  from  Santa 
Cruz  Island  and  San  Diego  County  northward  to  Sonoma  County;  Humid 
Transition  Zone.     Type  locality:   California. 


^^-^^^v^ 


94.  Carex  brainerdii  Mackenzie. 


Brainerd's  Sedge. 


Fig.  770. 


Carex  brainerdii  Mackenzie,  Bull.   Torrey  Club  40:   534.      1913. 

Rootstocks  slender,  elongate,  the  culms  from  very  short  to  15 
cm.  high,  slender,  very  rough  on  the  sharp  angles.  Leaf-blades 
1.5-3  mm.  wide,  much  roughened;  staminate  spike  solitary,  sessile 
or  short-peduncled,  5-8  mm.  long,  few-flowered;  pistillate  spikes 
4-6,  1-4-flowered.  the  upper  2  or  3  approximate,  sessile  or  short- 
peduncled.  the  others  basal  on  erect  peduncles:  lower  bract  of 
upper  spikes  exceeding  inflorescence,  chestnut-tinged,  more  or  less 
strongly  sheathing;  scales  ovate,  reddish-brown  tinged,  cuspidate 
or  long-awned ;  perigynia  4.5  mm.  long,  the  body  oval,  1.75  mm. 
wide,  inembranaceous,  pubescent,  strongly  2-keeled  and  finely  many- 
ribbed,  strongly  stipitate.  abruptly  contracted  into  the  serrulate, 
hyaline-tipped  bidentate  beak  1  mm.  long ;  achenes  triangular,  closely 
enveloped;  style  short,  jointed  with  achene;  stigmas  3,  long. 

In  the  Sierra  Nevada  of  California  from  Eldorado  County  north  to  Sis- 
kiyou County:  and  in  southern  Oregon;  Transition  Zone.  Type  locality:  Slip- 
pery Ford.  Eldorado  County,  California. 
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95.  Carex  brevipes  W.  Boott. 
Short  Sedge.     Fig.  771. 

Carex  bre-ripcs  W.   Boott;  in  S.  Wats.  Bot.  Calif.  2:   246.      1880. 

Care.v  globosa  brevipes,  W.  Boott,   I.e.  485.      1880. 

Carex  deflexa  boottU  Bailey,  Mem.  Torrey  Club  1:  43.      1S89. 

Larcx   rossii   brevipes   Kiikenth.    in   Engler   Pflanzenreich    4-":    452.      1909. 

In  dense  clumps  from  short  matted  rootstocks.  the  culms 
from  very  short  to  18  cm.  high,  slender,  roughened  above. 
Leaf-blades  1.5-2.5  mm.  wide,  roughened  towards  apex; 
staminate  spike  solitary,  short-peduncled  or  sessile,  4-12  mm. 
long,  2.5  mm.  wide,  several-many-tlowered ;  pistillate  spikes 
3-5,  usually  10-20-flowered,  the  upper  1-2  approximate,  sessile 
to  strongly-peduncled,  the  others  basal,  long-peduncled ;  bract 
of  lowest  non-basal  pistillate  spike  leaflet-like,  exceeding 
culm,  more  or  less  purplish  brown  tinged ;  perigynia  2.5-3 
mm.  long,  the  body  obscurely  triangular,  little  longer  than 
wide,  membranaceous,  pubescent.  2-keeled  but  otherwise 
nerveless,  strongly  stipitate,  abruptly  beaked,  the  beak  0.25- 
0.75  mm.  long,  minutely  serrulate,  shallowly  bidentate; 
achenes  triangular,  closely  enveloped;  style  short,  jointed 
with    achene ;    stigmas   3,    long. 

From    Washington  south    in    the    mountains,    especially    in   the    Sierra 

Nevada,    to    southern  California;    Transition    Zone.     Closely    related    to 

the   following  species.  Type   locality:   Lake   Tahoe   to   Bear   Valley,   Cali- 
fornia. 


96.  Carex  rossii  Boott. 


Ross'  Sedge. 


Fig.  772. 


1896. 


Carex  rossii  Boott,  in  Hook.   Fl.   Bor.  Am.  2:   222.      1840. 
Carex  deflexa  rossii  Bailey,  Mem.  Torrey  Clul)   1:  43.      1889. 
Carex  deflexa  farwellii  Brit,  in  Brit.  &  Brown  111.  Fl.   1:  334. 
Carex  farwellii  Mackenzie,  Bull.  Torrey  Club  37:  244.      1910. 

Densely  cespitose  from  stout  rootstocks,  the  culms  wiry,  smooth 
or  slightly  roughened  above,  5-25  cm.  high.  Leaf-blades  1-2.5  mm. 
wide,  roughened  towards  apex;  staminate  spike  solitary,  sessile 
or  nearly  so,  usually  conspicuous.  3-10  mm.  long,  1  mm.  wide; 
pistillate  spikes  globose  to  short-oblong,  3-5  mm.  long,  3-4  mm. 
wide,  2-12-flowered,  the  upper  contiguous,  the  lower  basal  and  long- 
peduncled ;  bract  of  lowest  non-basal  pistillate  spike  leaflet-like, 
exceeding  culm,  purplish  brown  tinged  at  base ;  scales  ovate,  sharp- 
pointed;  perigynia  3-4.5  mm.  long,  the  body  1.25  mm.  wide,  nearly 
globose  in  cross-section,  membranaceous,  pubescent.  2-keeled  but 
otherwise  nerveless,  strongly  stipitate,  abruptly  beaked,  the  beak 
0.75-1.5  mm.  long,  deeply  bidentate;  achenes  triangular,  closely  en- 
veloped;  style  short,  jointed  with  achene;  stigmas  3,  long. 

Dry  soil  Canadian  Zone;  Michigan  to  Yukon,  south  in  the  mountains  to 
Colorado  and   California   (Mariposa  County).     Type- locality :   northwest   coast. 


Care.y 


97.  Carex  brevicaiilis  Mackenzie. 
Short-stemmed  Sedge.    Fig.  772i. 

brevicaiilis  Mackenzie,  Bull.   Torrey  Club  40:   547.      1913. 


Stoloniferous,  the  culms  5-10  cm.  high,  slender,  very  rough  pn 
the  angles.  Leaf-blades  1.5-3.5  mm.  wide,  roughened  above;  stamin- 
ate spike  solitarv,  short-peduncled,  few-flowered,  6-10  mm.  long, 
1.5-2  mm.  wide;'  lateral  spikes  2-4,  4-6  mm.  long  and  nearly  as 
wide,  the  upper  1-2  sessile  and  approximate,  the  others  basal,  slender 
peduncled;  bract  of  lowest  non-basal  spike  squamiform  and  shorter 
than  culm,  reddish-brown  tinged  and  auriculate  at  base ;  scales 
ovate,  acute  to  short  cuspidate,  reddish  brown  with  lighter  center 
and  hyaline  margins;  perigynia  about  4  mm.  long,  membranaceous, 
loosely  short  pubescent,  2-keeled  but  otherwise  nerveless,  stipi- 
tate, the  body  globose,  2.25  mm.  wide,  abruptly  contracted  into  the 
slender,  serrulate,  rather  shallowly  bidentate  beak  1  mm.  long; 
achenes  triangular,  closely  enveloped;  style  short,  jointed  with 
achene ;   stigmas  3.   long. 

Dry  soil  near  the  coast.  Transition  and  Canadian  Zones;  British  Columbia 
south   to  Santa   Cruz   County,   California.     Type  locality:   Yaquina   Bay.   Oregon. 
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98.  Carex  concinnoides  Mackenzie. 
Northwestern  Sedge.     Fig.  774. 

Care.v  richaidsonii  W.   Boott,  in  S.   Wats.   Bot.   Calif.  2:   246.      1880;   not   R.   Br. 
Carex  concinnoides  Mackenzie,   Bull.   Torrey   Club  33:    440.      1906. 


Strongly  stoloniferous,  the  culms  smooth,  slender.  2.5  dm.  higli 
or  less.  Leaf-blades  light  green.  2-4  mm.  wide;  staminate  spike 
solitary,  nearly  sessile,  8-22  mm.  long;  pistillate  spikes  one  or  two, 
approxiinate,  rather  closely  5-10-flowered,  5-10  mm.  long,  4-5  mm. 
wide,  sessile,  or  short-peduncled ;  bracts  short-sheathing,  more  or  less 
purplish  tinged,  the  blades  rudimentary ;  scales  narrowly  ovate, 
narrower  and  shorter  than  the  perigynia,  hyaline-margined,  acute 
to  acuminate ;  perigynia  2.5-3  mm.  long,  1.5  .min.  wide,  membran- 
aceous, appressed.  loosely  pubescent,  tapering  to  a  short  substipitate 
base,  the  body  oblong-elliptic,  triangular,  abruptly  contracted  into 
the  short  entire  beak,  0.5  mm.  long;  achenes  triangular,  2  mm.  long, 
closely  enveloped;  style  short,  thickened,  jointed  with  achene ; 
stigmas  3,  early  deciduous. 

•    Dry  soil,  Canadian  Zone;   British  Columbia  to  Mendocino  County,  California, 
east  to  Alberta  and  Montana.     Type  locality:   Columbia   Falls,   ^lontana. 


99.   Carex  triquetra  Boott. 
Triangular-fruited  Sedge.    Fig.  775. 

Carex  triquetra  Boott,  Trans.  Linn.   Soc.  20:   126.      1846. 
Carex  monticola  Dewey,   Bot.   Jlex.  Bound.  229.      1858. 

Cespitose,  the  culms  3-6  dm.  high,  sharply  triangular,  stiffish, 
smooth  or  nearly  so,  leafy  towards  base.  Leaf-blades  rigid,  light 
green,  2.5-6  mm.  wide,  the  sheaths  cinnamon-brown  tinged  and 
purplish  spotted  ventrally ;  staminate  spike  solitary,  1-3  cm.  long, 
short-peduncled;  lateral  spikes  three  or  four,  pistillate,  or  stami- 
nate at  apex,  erect,  the  upper  little  exsert-peduncled,  approxi- 
mate and  often  exceeding  the  staminate  spike,  the  lower  1  or  2 
often  widely  separate  and  long  exsert-peduncled,  1^.5  cm.  long, 
4-7  mm.  wide,  the  5-30  perigynia  ascending,  closely  arranged  in 
few  rows  ;  bracts  long-sheathing,  the  lowest  feaflet-like  ;  scales 
ovate,  short-cuspidate,  brownish  copper  colored  with  broad  3- 
nerved  center  and  hyaline  margins;  perigynia  broadly  obovoid, 
4-4.5  mm.  long,  2.75  mm.  wide,  softly  short  pubescent,  light 
green,  membranaceous,  sharply  triangular,  several-nerved,  short 
tapering  at  base,  very  abruptly  beaked,  the  beak  0.3  mm.  long, 
bidentate;    achenes  triangular;    stigmas  3. 

Dry  hillsides  below  2000  feet  altitude.  Lower  and  Upper  Sonoran  Zones; 
southwestern  California  from  .Santa  Barbara  County  south  and  e.xtending 
into  the  northern  part  of  Lower  California.  Type  locality:  California,  prob- 
ably near  Santa  Barbara   (Suttall). 


100.  Carex  salinaeformis  :\Iackenzie. 
Deceiving  Sedge.     Fig.  776. 

Carex  salina   minor   W.    Boott.    in    S.    Wats.    Bot.    Calif.    2:    242.      1880;    not 

Boott. 
Carex  salinaeformis  Mackenzie,  Bull.  Torrey  Club  36:   477.      1909. 

From  long-creeping,  slender  rootstocks,  the  culms  5-15  cm. 
high,  phyllopodic,  smooth,  bluntlv  triangular,  not  reddened  or 
fibrillose  at  base.  Leaf-blades  2-3  mm.  wide;  staminate  spike 
solitarv.  more  or  less  peduncled,  8-12  mm.  long,  2.5  mni.  wide; 
pistillate  spikes  3  or  4,  erect,  the  upper  approximate,  short-pe- 
duncled, the  lower  widelv  separate,  long-peduncled,  6-12  mm. 
long,  3-4  mm.  wide,  with  8-15  appressed-ascending  perigynia; 
scales  reddish  brown,  olituse  or  cuspidate;  perigynia  oblong- 
ovoid,  straw-colored,  flattened  sub-orbicular  in  cross-section,  2.o- 
3.75  mm.  long,  1.75  mm.  wide,  nerved,  glabrous,  rounded  at  base, 
and  beakless  but  short-tapering  and  slightly  constricted  at  apex ; 
achenes  lenticular,  apiculate,  closely  enveloped;  style  slender, 
short,  jointed  with  achene;  stigmas  2. 

Only  known  from  near  the  coast  in  Mendocino  County,  California,  Humid 
Transition  Zone.     Type   locality:   Mendocino  City. 
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101.  Carex  hassei  Bailey. 
Hasse's  Sedge.     Fig.  Ill . 

Carex  aurca  cclsa  Bailey,  Mem.  Torrey  Club  1:  75.      1889. 
Care.v  hassei  Bailey,  Bot.  Gaz.  21:  5.      1896. 

Carex   celsa    Piper,    in    Piper    &    Beattie    Flora    Northwest    Coast    79. 
1915;  not  Boott,   1862. 

Rootstocks  very  slender,  whitish,  elongated,  the  culms 
1.5-6  dm.  high,  phyllopodic,  sharply  triangular,  usually 
much  roughened  above,  light  brownish  at  base.  Leaf- 
blades  2-4  mm.  wide;  staminate  spike  solitary,  more  or  less 
peduncled,  6-12  mm.  long,  2-i  mm.  wide,  often  pistillate 
at  apex ;  pistillate  spikes  usually  3-5,  the  upper  approxi- 
mate and  short-peduncled,  the  lower  long-peduncled, 
linear-oblong.  8-20  mm.  long,  3.5  mm.  wide,  with  6-20 
ascending  perigynia ;  bracts  sheathing,  the  lowest  ex- 
ceeding the  culm ;  scales  ovate,  acute,  reddish-brown 
tinged;  perigynia  obovoid-ellipsoid,  suborbicular  in  cross 
section,  nerved,  glabrous,  at  first  straw-colored,  soon  white 
pulverulent,  2.5-3  mm.  long,  2  mm.  wide,  substipitate  or 
tapering  at  base,  rounded  or  slightly  pointed ;  achenes 
lenticular,  apiculate,  closely  enveloped ;  style  slender,  short, 
jointed  with  achene,  somewhat  persistent  and  becoming 
short-exserted ;   stigmas   2. 

River  banks  and   wet  rocks,  Transition   and   Boreal  Zones;    Labra- 
dor   to    Yukon,    south    to    Maine,    Pennsylvania,    Alberta,    and    in    the 
mountains     to     southern     California.     Type     locality:    San     Antonio 
Canon,  San  Bernardino  Mountains. 


102.  Carex  aiirea  Nutt. 


Golden-fruited  Sedge. 


Fig. 


778. 


Carex  anrea  Nutt.  Gen.  N.  Am.  PI.  2:  205.      1818. 

Carex  mutica  R.  Br.  in  Richardson  App.  Narr.  Franklin  Voy.   35.      1823. 

Carex  pyrifonnis  Schw. ;   Dewey,  Am.  Journ.   Sci.  9:  69.      1825. 

Rootstocks  slender,  whitish,  elongated,  the  culms  0.3-4  dm. 
high,  phyllopodic,  smooth  or  somewhat  roughened,  triangular, 
light  brownish  at  base.  Leaf-blades  2^  mm.  wide;  staminate 
spike  solitary,  sessile  or  short-peduncled,  3-10  mm.  long,  1.5-3 
mm.  wide ;  pistillate  spikes  3  to  5,  the  upper  approximate  and 
short-peduncled,  the  lower  from  little  to  strongly  separate  and 
often  strongly  peduncled,  4-20  mm.  long.  3-5  mm.  wide,  with 
4-20  ascending  perigynia ;  bracts  sheathing,  exceeding  culm : 
scales  ovate,  obtusish  to  short  cuspidate,  reddish  brown  tinged  ; 
perigynia  broadly  obovoid,  brownish  or  at  maturity  golden  yel- 
low, nerved,  glabrous,  broadly  oval  in  cross-section,  2-3  mm. 
long,  1.5-2  mm.  wide,  tapering  at  base,  umbonate  and  beakless  ; 
achenes  lenticular,  apiculate,  closely  enveloped;  style  slender, 
short,  jointed  with  achene,  not  exserted  or  persistent;  stigmas  2. 

Wet  places,  Canadian  and  Hudsonian  Zones;  Newfoundland  to  Yukon, 
south  to  Connecticut,  Michigan,  and,  in  the  mountains,  to  New  Mexico  and 
southern   California.      Type   locality:   shores  of  Lake  Michigan. 


103.  Carex  livida  OVahl.)  Willd. 


Livid  Sedge. 


Fig. 


779. 


Carex  liinosa  livida  Wahl.  Vet.   Akad.   Handl.   Stockholm  24:   162. 

1803. 
Carex  livida  Willd.   Sp.   PI.   4:   285.      1805. 
Carex  grayana   Dewey,  Am.  Journ.   Sci.   25:    141.      1834. 

Rootstocks  very  slender,  elongated,  the  culms  1.5-5 
dm.  high,  smooth,  light  brownish  at  base,  phyllopodic. 
Leaf-blades  glaucous  green,  more  or  less  involute,  2 
mm.  wide  or  less;  staminate  spike  solitary,  short- 
peduncled,  1.5-2.5  cm.  long;  pistillate  spikes  one  or 
two,  approximate,  erect,  sessile  or  short-peduncled,  1-2 
cm.  long,  5  mm.  wide,  closely  5-15-flowered ;  bracts 
often  exceeding  culm,  the  sheaths  short;  scales  ovate, 
chestnut  or  copper  tinged  with  more  or  less  hyaline 
margins;  perigynia  3.75  mm.  long,  1.75  mm.  wide,  mem- 
branaceous, the  body  ellipsoid,  obscurely  triangular  in 
cross-section,  slightly  inflated,  glaucous  green,  faintly 
nerved,  narrowed  and  pointed  but  not  beaked  at  apex, 
tapering  at  base,  exceeding  the  scales;  achenes  tri- 
angular ;   style  slender ;   stigmas  3. 

Sphagnum  bogs.  Boreal  Zone;  I.abrador  to  Alaska,  south  to 
New  Jersey,  Michigan,  and  northern  California.  In  our  range 
very  local,  being  known  only  from  Mendocino  County,  California. 
Type   locality:   Europe. 
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104.  Carex  californica  Bailey 

780.' 


California  Sedge 


Fig. 


Carex  polvmortha  W.  Boott  in  S.  Wats.  Bot.  Calif.  2:  247.      1880;  not  Muhl. 
Carex  californica  Bailey,  Mem.  Torrey  Club  1 :  9.      1889.  .  ,     .„„     .,,       ,q„„ 

Carex  polymorpha  californica  Kiikenth.   in  hngler   Pflanzenreich  4-  :   ol3.      lyuy. 

Rootstocks  Stout,  elongated,  the  culms  2-4.5  dm.  high,  sharply 
triangular,  smooth,  reddish-purple  at  base,  strongl.v  aphyllopodic. 
Culm-leaves  2-4,  the  blades  1.5-5  mm.  wide,  flat  with  revolute 
margins;  staminate  spike  1.5-3.5  cm.  long,  strongly  peduncled ; 
pistillate  spikes  2-4,  erect,  strongly  separate,  the  upper  short  exsert- 
peduncled,  the  lower  often  nearly  basal  and  long  exsert-peduncled, 
linear-oblong,  1-3  cm.  long,  3-5  mm.  wide,  with  7-20  appressed 
perigynia  :  bracts  leaf-like,  strongly  exceeding  spikes  ;  scales  ovate, 
obtusish,  shorter  than  perigynia.  purplish  brown  with  lighter  mid- 
vein  ;  perigynia  3.5-4  mm.  long.  2  mm.  wide,  membranaceous,  yel- 
lowish green,  the  body  ovoid,  suborbicular  in  cross-section,  some- 
what inflated,  several  nerved,  rounded  at  base,  abruptly  beaked,  the 
beak  0.75  mm.  long  with  oblique  orifice ;  achenes  triangular ;  style 
slender;  stigmas  3. 

Meadows  and  prairies.  Transition  Zone;  northwestern  California  through 
western  Oregon  to  southwestern  Washington.  Apjjarently  rare  and  local.  Type 
locality:   ^lendocino   City,   California. 


105.  Carex  hendersonii  Bailey. 
Henderson's  Sedge.    Fig.  781. 

Carex  laxifiora  plantaginea  Boott;  Olney  Proc.  Am.   Acad.   8:  407.     187i. 
Carex  hendersonii  Bailey,   Proc.  Am.   Acad.   22:    115.      1886. 

Rather  loosely  cespitose,  the  culms  4-8  dm.  high,  slender, 
sharply  triangular,  rough  above.  Sterile  shooj;s  jdeveloping 
conspicuous  culms  :  culm  blades  3-8  mm.  wide.  5-25  cm.  long, 
those  of  the  sterile  shoots  4-10  mm.  wide.  2-5  dm.  long; 
terminal  spike  staminate,  more  or  less  peduncled,  2-3  cm. 
long:  pistillate  spikes  2-4,  erect,  linear,  12-25  mm.  long,  4-6 
mm.  wide,  with  5-12  alternate  ascending  perigynia.  the  upper 
spikes  approximate  and  little  if  at  all  exsert-peduncled,  the 
lower  widely  separate  and  often  long  exsert-peduncled; 
bracts  leaf-like,  long  sheathing;  scales  broadly  obovate,  mu- 
cronate,  exceeded  by  perigynia,  3-nerved,  green  with  hyaline 
margins,  often  reddish  brown  tinged;  perigynia  narrowly 
ovoid,  5-6  miTi.  long,  2  mm.  wide,  obtusely  triangular,  many- 
nerved,  long-tapering  and  substipitate  at  base,  tapering  into 
a  long  straight,  scarcely  differentiated  beak,  obliquely  cut  at 
orifice;   achenes   triangular;   style   slender;    stigmas   3. 

Damp  woods.  Humid  Transition  and  Canadian  Zones;  Coast  Ranges 
from  southwestern  British  Columbia  to  Sonoma  County,  California. 
Type  locality:   bogs  at  Portland,   Oregon. 

106.   Carex  flaccifolia  :\Iackenzie. 
Flaccid-leaved  Sedge.     Fig.  782. 

Carex  flaccifolia   Mackenzie,   Erythea   8:    92.      1922. 

Rootstocks  not  seen,  the  culms  6-9  dm.  high,  sharply  tri- 
angular, slender,  weak,  not  roughened  on  the  angles,  eaty 
on  the  lower  fifth,  light  browmish  at  base.  Leat-blades 
flaccid,  light  green,  about  3  mm.  wide,  flat,  pubescent,  the 
sheaths  stronglv  pubescent,  white  hyalme  ventrally ;  stami- 
nate spike  solitarv,  1-2.5  cm.  long,  short-peduncled ;  lateral 
spikes  mostlv  three,  pistillate,  erect,  approxmiate  or  some- 
w^hat  separate,  the  upper  sessile,  the  lower  short-peduncled. 
1-2.5  cm.  long,  5-7  mm.  wide,  the  8-25  peng>nia  ascendmg, 
looselv  arranged  in  few  rows;  lowest  bract  leaflet-like,  very 
short-'sheathing ;  scales  shorter  than  perigynia,  ovate,  cuspi- 
date, hvaline  with  3-nerved  green  center;  perig>-nia  broadly 
ovoid.  3.5^.25  mm.  long,  2.25  mm.  wide,  glabrous,  light  green, 
membranaceous,  sharply  triangular,  several  nerved  on  each 
side,  short  tapering  at  base,  abruptly  beaked,  the  beak  0.5  mm. 
long,  bidentulate;  achenes  triangular;  'Style  jointed  with 
achene ;  stigmas  3. 

Southwestern  California.  Tvpe  collected  by  George  B.  Grant.  May 
1-2,  1902,  in  dry  sunny  plains,'  sheet  468192  in  United  States  National 
Herbarium,  without  definite  locality  label. 
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107.  Carex  whitneyi  Olney. 
Whitney's  Sedge.     Fig.  783. 

Carer  wliitncyi  Olney,   Proc.   Am.   Acad.    7:   394.      1868. 
Carex  pilosiiiscula  Boeckl.   Flora   65:    61.      1882. 

Cespitose,  the  culms  2.5-10  dm.  high.  Foliage  soft- 
pubescent,  the  sheaths  loose,  the  blades  2.5-8  mm.  wide; 
staminate  spike  solitary,  short-  or  long-peduncled,  5-30  mm. 
long;  pistillate  spikes  2^,  approximate  or  the  lower  more 
or  less  separate,  erect,  sessile,  or  short-peduncled,  suborbicular 
to  linear-oblong,  7-30  cm.  long,  5-7  mm.  wide,  closely  5-30- 
flowered;  lowest  bract  short  sheathing,  about  equalling  culm; 
scales  ovate,  acute  or  short  cuspidate,  exceeding  perigynia, 
green,  3-nerved,  broadly  hyaline  margined ;  perigynia  ascend- 
ing, obliquely  lanceolate-ovoid,  sharply  triangular,  4-5  mm. 
long,  2  mm.  wide,  pale  green,  smooth,  puncticulate,  about  5- 
ribbed  on  each  side,  round-tapering  at  base,  tapering  into  a 
smooth  beak  0.75  mm.  long,  the  orifice  minutely  bidentate  in 
age;  achenes  triangular;  style  jointed  with  achene,  its  base 
scarcely  thickened ;  stigmas  3. 

Southern  Oregon  and  northern  California,  and  south  in  the  Sierra 
Nevada  to  Tulare  County;  Canadian  and  Hudsonian  Zones.  Type  lo- 
cality:  Yosemite  Valley. 


108.  Carex  gynodynama  Olney. 
Olney's  Hairy  Sedge.     Fig.  784. 

Carex  gvnodynama  Olney,   Proc.  Am.   Acad.   7:   394.      1868. 
Carex   blakinshitn   Fernald,    Erythea    7:    121.      1899. 

Cespitose,  the  culms  2-7  dm.  high,  slender,  sharply  tri- 
angular, brownish  at  base.  Leaves  mostly  clustered  near 
base,  the  blades  3-9  mm.  wide,  sparsely  and  softly  short 
pubescent;  terminal  spike  staminate  or  with  a  few  peri- 
gynia, sessile  or  short-peduncled,  1-2  cm.  long;  lateral 
spikes  2-4,  oblong-cylindric,  1-3.5  cm.  long,  6-9  mm.  wide, 
erect,  closely  20-40-flowered.  the  upper  approximate  and 
often  overtopping  the  staminate  spike,  short-peduncled, 
<4he  lower  strongly  separate,  long-peduncled;  bracts 
sheathing,  the  blades  short;  scales  exceeded  by  perigynia, 
ovate-orbicular,  short  cuspidate  or  obtuse,  reddish  brown 
with  lighter  center  and  conspicuous  hyaline  margins ; 
perigynia  ascending,  oblong-ovoid,  4-5  mm.  long,  2  mm. 
wide,'  finely  many  nerved,  strongly  long  hairy,  membrana- 
ceous, triangular,  round-tapering  at  base,  rounded  and 
abruptly  beaked  at  apex,  the  beak  0.75  mm.  long,  at 
length  bidentulate;  achenes  triangular;  style  jointed  with 
achenes;  stigmas  3. 

Moist  places,  Transition  Zone;  coast  ranges  from  southern  Ore- 
gon to  San  Mateo  County,  California.  Type  locality:  Mendocino 
City,   California. 


109.  Carex  hirtissima  W.  Boott. 
Hairy  Sierra  Sedge.     Fig.  785. 

Carex  hirtissima  W.   Boott  in  S.  Wats.   Bot.   Calif.   2:  247.      1880. 

Cespitose,  the  culms  3-5  dm.  high,  strictly  erect,  sparingly 
pubescent,  not  roughened  on  the  angles,  much  exceeding  the 
leaves.  Leaf-blades  flat,  3-4  mm.  wide  or  up  to  7  mm.  on  the 
sterile  shoots,  loosely  hirsute  on  both  surfaces ;  terminal  spike 
staminate  or  gynaecandrous.  from  short  to  long  peduncled,  1.5-2.5 
cm.  long,  the  scales  oblong-obovate,  glabrous,  or  slightly  pubescent, 
strongly  white  margined ;  pistillate  spikes  2  or  3,  oblong, 
1-2.5  cm.  long,  5  mm.  wide,  more  or  less  strongly  separate,  the 
lower  on  long-exserted  peduncles,  closely  flowered  with  20-30 
ascending  perigynia;  lower  bract  leaf-like,  sheathing,  about 
equalling  the  culm;  scales  ovate  or  obovate,  cuspidate  or  _mii- 
cronate,  shorter  than  perigynia,  obscurely  pubescent,  the  midrib 
green  and  the  margins  broad  white  hyaline;  perigynia  loosely 
pubescent,  3.5-4  mm.  long,  1.75  mm.  wide,  sessile,  the  body  obovoid, 
2.5-3  mm.  long,  obtuselv  triangular,  the  sides  very  obscurely 
striate,  abruptly  short-beaked,  the  beak  1  mm.  long,  hyaline,  very 
shallowly  bidentate  ;  achenes  triangular,  closely  enveloped ;  style 
very  short,  jointed  with  achene;   stigrnas  3. 

Rare  and  local  in  the  central  part  of  the  Sierra  Nevada,  California;  also 
Mount  Sanhedrin,  Lake  County;  Transition  and  Canadian  Zones.  Type 
locality:    Summit  Camp,  Sierra  Nevada. 
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110.  Carex  mendocinensis  Olney. 
Alendocino  Sedge.     Fig.  786. 

Carev  cinnamomea  Olney,  Proc.  Am.  Acad.  7:  396.  1S68;  not  Boott  1846. 
Carex-  mendocinensis  Olney;  W.  Boott  in  S.  Wats.  Dot.  Calif.  2:  249.  1880. 
Carex  debiliformis  Mackenzie,   Bull.   Torrey   Club  37:   244.      1910. 

Cespitose  from  elongated  rootstocks,  the  culms  slender,  3-8 
dm.  high,  much  exceeding  the  leaves,  reddish-purple  at  base. 
Leaves  sparsely  pubescent,  the  culm  blades  1.75-3  mm.  wide, 
5-12  cm.  long,  those  of  the  sterile  shoots  somewhat  wider  and 
1.5-3.5  dm.  long;  terminal  spike  2-3.5  cm.  long,  staminate  or  with 
a  few  perigynia;  pistillate  spikes  2  or  3,  slender,  erect,  linear, 
1.5-4  cm.  long,  3.5-5  mm.  wide,  closely  flowered  above,  more 
loosely  towards  the  base,  the  20-40  perigynia  appressed-ascending ; 
lowest  bract  about  equalling  culm,  sheathing;  scales  somewhat 
exceeded  by  perigynia,  ovate,  obtuse  or  short  cuspidate,  cinnamon- 
brown  with  broad  hyaline  margins ;  perigynia  3.5-5  mm.  long, 
1.5  mm.  wide,  oblong-obovoid,  somewhat  flattened,  triangular, 
membranaceous,  lightly  nerved,  glabrous  or  minutely  puberulent, 
somewhat  tapering  at  base,  abruptly  beaked,  the  beak  0.5  mm. 
long,  bidentat,e;  achenes  triangular;  style  jointed  with  achene; 
stigmas  3. 

Along  streams,  Transition  Zone;  Coast  Ranges  of  northwestern  Cali- 
fornia and  southwestern  Oregon.  Type  locality:  Mendocino  City,  Cali- 
fornia. 


111.  Carex   lemmoni   W.    Boott.      Lemmon's 


Sedge. 


Fig. 


w. 


787. 

Boott  in   S.   Wats.   Bot.   Calif. 


2: 


Carex  fidva  hornschuchiana 

250.     1800;  not  Boott. 
Carex  lemmoni  W.  Boott,  Bot.  Gaz.  9:  93.     1884. 
Carex  abramsii  Mackenzie,   Bull.   Torrey   Club   36:   482.      1909. 

Rootstocks  slender,  more  or  less  elongated,  the 
culms  slender,  4-8  dm.  high,  smooth,  exceeding  leaves, 
fibrillose  at  base.  Leaves  mostly  clustered  near  base, 
the  blades  flat,  1.75-4  mm.  wide,  erect  or  ascending; 
staminate  spike  solitary,  6-25  mm.  long,  2.5-4  mm. 
wide,  sessile  or  short-peduncled ;  pistillate  spikes  2-4, 
linear-oblong,  0.5-2  cm.  long,  3-6  mm.  wide,  5-30- 
flowered,  often  staminate  at  apex,  the  upper  approxi- 
mate, the  lower  separate  and  exsert-peduncled ;  bracts 
long  sheathing;  scales  ovate,  obtusish,  exceeded  by  peri- 
gynia, reddish-brown  with  lighter  center  and  broad 
hyaline  margins ;  perigynia  3.5  mm.  long  or  less,  tri- 
angular, closely  enveloping  achene,  puncticulate, 
glabrous,  varying  from  green  and  slightly  purplish- 
black  tinged  to  purplish  black,  obscurely  nerved,  taper- 
ing at  base,  abruptly  beaked,  the  beak  1  mm.  long, 
sparingly  ciliate-serrulate,  bidentulate,  slightly  hyaline 
at  mouth;  achenes  triangular,  jointed  with  the  slender 
style  ;   stigmas  3. 

Confined  to  Sierra  Nevada  of  California  from  Tehama  to  Tu- 
lare Comities  and  the  San  Bernardino  and  .San  Jacinto  Moun- 
tains of  southern  California;  Transition  Zone.  Type  locality: 
Sierra    Nevada. 


112.  Carex  luzulina  Olney. 
Luztila-like  Sedge.    Fig.  788. 

Carex  luzulina  Olney,   Proc.  Am.  Acad.  7:   395.      1868. 

Carex  cherokcensis  W.   Boott  in  S.   Wats.   Bot.   Calif.   2:   250.      1880;  not 

Schw. 
Carex  albida  Bailey,   Mem.  Torrey  Club   1:   9.      1889. 

Culms  densely  cespitose,  1.5-7.5  dm.  high.  Leaves  near 
the  base,  the  blades  soon  spreading,  stiff,  3-7  mm.  wide; 
spikes  3-6.  the  uppermost  staminate,  the  upper  clustered,  the 
lower  widelv  separated  on  long-exserted  peduncles,  the 
lateral  pistillate,  oblong,  6-8  mm.  wide,  not  compound  at 
base;  bracts  long  sheathing,  the  blades  short;  scales  9btuse 
or  acutish.  exceeded  by  perigynia,  reddish  brown  ;  perigynia 
3.75-5  mm.  long,  the  body  compressed-triangular,  closely 
enveloping  the  achene,  not  inflated  or  hispidulous,  obsoletely 
nerved,  contracted  into  the  short,  sparingly  ciliate-serrulate, 
shallowly  bidentate  beak;  achenes  triangular,  jointed  with  the 
slender  style ;   stiginas  3. 

This  and  the  preceding  and  following  sjiecies  are  very  closely  related. 
Mountain  meadows  and  bogs,  Transition  and  Canadian  Zones;  in  the 
Coast  Ranges  of  northwestern  California  and  southwestern  Oregon. 
Type  locality:   Mendocino  City,  California. 
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113.  Carex  ablata  Bailey. 


American  Cold-lovino-  Sedge. 


Fig-.  789. 

1S71;   not   All. 


Carcx  frigida   Olney  in   Bot.    King's   Explor.    i', 

Carex  ablata  Bailey,  Bot.  Gaz.   13:  82.      1888. 

Carex  owyhccnsis  A.    Nelson,    Bot.   Gaz.   53:    219.      1912. 

Rootstocks  somewhat  elongated,  the  cuhns  slender,  smooth 
or  nearly  so,  2.5-6  dm.  high,  much  exceeding  leaves,  the  latter 
4-9  to  a  fertile  culm,  the  blades  3-4.5  mm.  wide.  flat.  Spikes 
?)-7,  the  upper  clustered  and  sessile  or  nearly  so,  the  lower 
usually  widely  separate  and  on  slender  exserted  peduncles, 
the  terminal  staminate  or  with  a  few  perigynia.  the  lateral 
pistillate  or  staminate  at  apex,  linear-oblong  or  linear-cylindric, 
8-20  mm.  long,  4-7  mm.  wide ;  bracts  shorter  than  inflores- 
cence, long-sheathing ;  scales  ovate,  obtuse,  strongly  exceeded 
by  perigynia,  dark  reddish  brown  or  brownish  black  with 
lighter  center  and  hyaline  margins ;  perigynia  lanceolate, 
greenish,  compressed  triangular,  3.5-4  mm.  long,  about  1.25 
mm.  wide,  obscurely  nerved,  slightly  ciliate  serrulate,  rounded 
at  base,  tapering  into  the  minutely  bidentate  beak  scarcely 
1  mm.  long;  achenes  triangular,  jointed  with  the  slender  style; 
stigmas  3. 

Mountain  bogs  and  meadows,  Canadian  and  Hudsonian  Zones;  Mon- 
tana and  Wyoming  to  British  Colunil)ia  and  the  extreme  northern  part 
of   California.     Type  locality:   Mount  Mark,  Vancouver   Island. 


114.  Carex  luzulaefolia  \\  .  Boott. 
Luzula-leaved  Sedge.     Fig.  790. 

Carex   luzulaefolia    VV.    Boott    in    S.    Wats.    Bot.    Calif.    2;    250    (in 

greater  part).      1880.  .  r     •    ,, 

Carex  luzulaefolia  strobilantha  Holm,  Am.  Journ.  -Sci.  20:  j05.  /.  Ik. 

Carex   pseudo-japouica    C.    B.    Clarke,    Kew    Bull.    Misc.    Inf.    Add. 

Ser.   8:    81.      1908. 

Culms  6-10  dm.  high,  the  leaves  mostly  clustered  at 
the  base,  the  blades  5-15  mm.  wide,  mostly  1-3  dm.  long, 
thick  and  leathery.  Terminal  spike  staminate,  more  or 
less  peduncled,  usually  about  1  cm.  long,  and  with  one 
or  two  sessile  staminate  spikes  at  its  base;  pistillate 
spikes  3  or  4,  all  or  only  the  lower  strongly  exsert- 
peduncled,  widely  separate,  the  upper  often  equalling 
the  staminate  spikes,  linear-oblong,  1.5-2.5  cm.  long,  7.5 
mm.  wide,  closely-flowered,  the  20-50  perigynia  ap- 
pressed;  bracts  long  sheathing,  the  sheaths  enlarged 
upwards,  the  blades  rudimentarv  or  short ;  scales  lanceo- 
late, sharp-pointed,  exceeding  perigynia,  glabrous,  pur- 
plish black  with  conspicuous  light  colored  midvein  ;  peri- 
gynia 5-7.5  mm.  long,  2.5  mm.  wide,  with  oblong  ovate 
strongly  flattened  body,  glabrous  or .  with  a  very  few 
ciliae  on  the  margins,  strongly  purplish  black  tinged, 
loosely  enveloping  achene,  rounded  at  base,  abruptly 
beaked,  the  beak  slender.  1.5-2  mm.  long,  bidentate; 
achenes  triangular,  jointed  with  slender  style;  stigmas  3. 

In  the  .Sierra  Nevada  of  California  from  Shasta  County  south 
to  Tulare  County;  Hudsonian  Zone.  Type  locality:  above  Ebetts 
Pass,  near  lake.  x       i        -,  i        i 

115.   Carex  nssuncola  Alackenzie. 
Canyon  Sedge.     Fig.  791. 

Carex  luzulaefolia  W.  Boott  in  S.  Wats.  Bot.   Calif.  2:  250   (in  part- 
Carex  ablata  luzuliforinis  Bailey,   Bot.   Gaz.   25:   272.      1898. 
Carex  fissurieola  Mackenzie,  Muhlenbergia  5:   53.      1909. 

Culms  5-8  dm.  high,  the  leaves  mostly  clustered  at  the  base,  the 
blades  3-6  mm.  wide,  7-14  cm.  long.  Terminal  spike  stammate  or 
often  slightly  pistillate,  sessile  or  short-peduncled ;  lateral  spikes 
4  or  5,  the  upper  contiguous  and  sessile  or  short-peduncled,  the 
lower  separate  and  strongly  peduncled;  bracts  long  sheathing,  the 
sheaths  scarcely  enlarged  upwards,  the  blades  short  or  rudimentary; 
scales  ovate,  acute  to  cuspidate,  exceeding  perigynia,  sparsely  hairy 
when  young,  brown  with  lighter  midrib  conspicuous  to  apex;  peri- 
gynia 5  mm.  long,  2  mm.  wide,  the  body  narrowly  ovate,  much 
flattened,  loosely  enveloping  the  achene,  sparsely  hairy  when  young, 
remotely  ciliate-serrulate  on  the  margins,  contracted  into  a  shallowly 
bidentate  beak;  achenes  triangular,  jointed  with  the  slender  style; 
stigmas  3. 

Mountain  meadows,  Transition  Zone;  western  Nevada  and  the  central  part 
of  the  Sierra  Nevada  of  California  extending  as  far  south  as  Tulare  County. 
Type  locality:   south  fork  of  Humboldt  River,  Elko  County,   Nevada. 


1880. 
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116.  Carex  spissa  Bailey. 
San  Diego  Sedge.     Fig.  792. 

Carer  hispida  W.   Boott  Bot.  Gaz.  9:  89.      1884;   not   Willci. 
Carex  spissa   Bailey,    Proc.    Am.    Acad.   22:    70.      1886. 

Rootstocks  stout,  woody,  the  culms  very  stout,  10-18 
dm.  high,  obtusely  triangular,  smooth.  Leaves  clustered 
above  base,  the  blades  glaucous-green,  7-14  mm.  wide, 
flat  with  revolute  strongly  serrulate  margins,  the  sheaths 
brownish  tinged  and  strongly  filamentose  ventrally ;  stami- 
nate  spikes  3-6,  4-10  cm.  long;  pistillate  spikes  3-6,  stami- 
nate  at  apex,  approximate  or  the  lower  more  or  less 
separate,  erect,  sessile,  or  nearly  so.  linear-cylindric,  6-14 
cm.  long,  7-10  mm.  wide,  the  150-300  perigynia  appressed- 
ascending  or  at  length  spreading;  lower  bracts  leafy,  ex- 
ceeding inflorescence,  the  lowest  short-sheathing;  scales 
exceedmg  perigynia,  narrowly  ovate,  serrulate-awned,  light 
brownish  with  green  center  and  hyaline  margins  ;  perigynia 
obovoid,  flattened-triangular,  3-4.5  mm.  long,  light  green, 
very  obscurely  nerved,  membranaceous,  glabrous,  tapering 
at  "base,  very  abruptly  beaked,  the  heak_  0.5  mm.  '  long, 
emarginate  ;  achenes  triangular,  oblong-elliptic,  short  stipi- 
tate ;  style  slender ;  stigmas  3. 

Banks  of  streams  at  low  altitudes.  Upper  and  I.ower  Sonoran 
Zones;  Los  Angeles  County,  California,  southward  into  Lower  Cali- 
fornia and  eastward  to  southern  Arizona.  Type  locality:  San  Diego 
County,  California. 


117.  Carex  amplifolia  Buott. 
Ample-leaved  Sedge.     Fig.  793. 

Carex  amplifolia' Boott  in  Hook.  Fl.  Bor.  Am.  2:  228.  pi.  226.      1840. 

Stoloniferous,  with  stout  stolons,  the  culiiis  5-10  dm.  high, 
sharplv  triangular,  rough  above,  phyllopodic.  Sheaths  his- 
pidulous,  purplish-brown  tinged;  leaf-blades  glaucous-green^ 
sub-flaccid,  8-18  mm.  wide;  terminal  spike  stammate,  4-/ 
cm.  long,  3-5  mm.  wide;  pistillate  spikes  four  or  five,  the 
upper  approximate,  the  lower  more  or  less  strongly  separate, 
short-peduncled  or  nearly  sessile,  linear-cylindnc,  densely 
flowered,  3.5-8  cm.  long,  6-7  mm.  wide,  with  very  many  spread- 
ing perigvnia;  lower  bracts  leafy,  the  lowest  short  sheathmg; 
scales  exceeded  by  perigynia,  oblong-ovate,  acute  to  mucro- 
nate;  perigynia  3  mm.  long,  obovoid,  inflated  triangular, 
brownish  green,  glabrous,  nerveless  except  for  keels,  abruptly 
long-beaked,  the  beak  often  excurved,  and  with  oblique  hyalme 
orifice;  achenes  triangular,  short  stipitate;  style  slender 
jointed  with  achene  ;  stigmas  3,  short. 

Wet  soil  Transition  Zone;  Idaho  to  British  Columbia  and  south  to 
San  Mateo  and  Tulare  Counties,  California.  Type  locality:  Columbia 
River. 


118.  Carex  limosa  L. 

Shore  Sedge.     Fig.  794. 

Carex  limosa  L.  Sp.  PI.  977.      1753. 

Stronglv  long  stoloniferous,  the  culms  rising  obliquely,  slender 
few,  2-4.5'  dm.  high,  sharply  triangular,  rough  above,  the  basal 
sheaths  sparingly  filamentose.  Leaves  glaucous,  shorter  than  the 
culm,  the  blades  channelled,  3  mm.  wide;  terminal  spike  stammate, 
long-stalked;  lateral  spikes  1-3,  pistillate,  filiform  stalked  and 
drooping  or  the  upper  nearly  erect,  oblong,  10-26  mm.  long,  5-8 
mm.  thick,  closelv  8-30-flowered  ;  bracts  leafy,  very  short  sheathing, 
the  auricles  brownish  ;  scales  persistent,  ovate,  acute  or  short  cuspi- 
date, slightly  shorter  than  perigynia,  copper  colored  with  1-3  nerved 
green  keel :  perigvnia  glaucous-green,  broadly  ovate,  appressed, 
coriaceous.  2.5-4  mm.  long,  2  mm.  wide,  compressed  triangular. 
denselv  puncticulate,  glabrous,  many  nerved,  rounded  and  stipitate 
at  bas"e,  contracted  into  a  very  short  beak,  the  orifice  entire  or 
emarginate ;   achenes   triangular ;    style   slender ;    stigmas   3. 

In  sjihagnum  bogs,  Canadian  Zone;  Newfoundland  to  Alaska,  south  to  Xew 
Jersey,  lo'wa,  Montana,  and  southern  Oregon;  widely  distributed  in  northern 
Eurasia.     Type  locality:    Europe. 
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119.  Carex  macrochaeta  C.  A.  Meyer, 
'ilaskan  Long-awned  Sedge.     Fig.   795. 

A.    Meyer,   Mem.    Acad.    St.    Petersb.    1:      224.  pi.   13 

1855. 


Carc.v   macrochaeta    C 

1831. 
Carex  excnrrcns  Cham.;    Steud.   Syn.    Cyper.   228 

Loosely  cespitose,  the  rootstocks  densely  matted,  tough, 
fibrous,  the  culms  aphyllopodic,  2-6  dm.  high,  smooth  or  slightly 
roughened  above,  remotely  leafy  to  the  middle,  the  basal  sheaths 
purplish  tinged.  Leaf-blades  flat,  2.5-5  mm.  wide ;  terminal  spike 
staminate,  peduncled,  about  2  cm.  long;  lateral  spikes  2-4, 
pistillate,  more  or  less  strongly  separate,  the  upper  short- 
peduncled  and  erect,  the  lower  longer  peduncled  and  erect  to 
drooping,  oblong  or  oblong-cylindric,  1-3  cm.  long.  6-8  mm. 
wide,  closely  15-40-flowered,  the  perigynia  appressed;  lowest 
bract  leaflet-like,  not  sheathing;  scales  ovate-oblong,  shorter 
than  perigynia,  black  with  whitish  midrib  excurrent  as  a  slender 
awn  2-12  mm.  long;  perigynia  obovoid-  or  oblong-oval,  tri- 
angular-flattened, 4.5-6  mm.  long,  2  mm.  wide,  smooth,  sessile 
or  nearly  so,  obscurely  nerved,  greenish  straw-colored,  dark 
purple  spotted,  abruptly  very  minutely  tipped,  the  orifice  entire 
or  nearly  so;  achenes  triangular,  obovoid-oblong.  nearly  sessile; 
style  slender ;   stigmas  3. 

Abundant  along  the  Alaskan  coast,  southward  to  Vancouver  Island; 
Canadian  Zone.  Reported  as  found  locally  at  Multnomah  Falls,  Oregon 
(Piper).  It  also  is  reported  from  the  Pacific  Coast  of  Siberia.  Type  lo- 
cility :    Unalaska. 


120.  Carex  spectabilis  Dewey. 
Showy  Sedge.    Fig.  796. 

Care.v  spectabilis  Dewey,  Am.  Journ.  Sci.  29:  248.  pi.  10,  f.  76.      1836. 
Carex  nigella  Boott  in  Hook.  Fl.  Bor.  Am.  2:  225.      1840. 
Carex  podocarpa  W.  Boott  in  S.  Wats.  Bot.  Calif.  2:  245.      1880;  not 
R.   Br. 

Carex  invisa  Bailey,   Proc.   Am.   Acad.   22:   82.      1SS6       

Carex  tolmiei  invisa  Kiikenth.  in  Engler  Pflanzenreich  4-  :  412.    1909. 

Culms  purplish  tinged  at  base,  2.5-5  dm.  high  from 
densely  matted,  tough,  fibrillose  rootstocks,  the  lower 
culm-leaves  much  reduced.  Leaf-blades  2-3.5  dm.  wide; 
terminal  spike  staminate,  its  scales  with  conspicuous  more 
or  less  excurrent  midvein ;  pistillate  spikes  2-4,  erect, 
oblong,  1-2  cm.  long,  3.5-5  mm.  wide,  closely  15-30- 
flowered,  not  aggregated,  the  upper  short-peduncled,  the 
lower  long-peduncled;  bracts  sheathless,  the  lowest  about 
equalling  the  inflorescence;  scales  exceeded  by  perigynia, 
purplish-black  with  white  usually  excurrent  midvein  ;  peri- 
gynia ovate,  4  mm.  long,  2  mm.  wide,  much  flattened,  sessile, 
rounded  at  base  and  apex,  abruptly  minutely  beaked,  the 
beak  bidentulate;  achenes  triangular,  short  stipitate,  jointed 
with  the  slender  style ;  stigmas  3. 

Mountains  and  meadows,  Arctic-Alpine  Zone;  Alaska  to  Mon- 
tana and  south  in  the  higher  mountains  to  Tulare  County,  Cali- 
fornia. Type  locality:  "Arctic  regions"  [Rocky  Mountains  of  British 
Columbia]. 


121.  Carex  tolmiei  Boott. 

797. 


Tolmie's  Sedge. 


Fig. 


1840. 

305.      1904. 
1922. 


Carex  tolmiei  Boott  in  Hook.  Fl.  Bor.  Am.  2:  224. 
Carex  microchaeta  Holm,  Am.  Journ.  Sci.  IV.  17 
Carex  paysonis  Clokey,  Am.  Journ.   Sci.  V.  3:  89. 

Rootstocks  woody,  creeping,  the  culms  phyllopodic,  tri- 
angular, manv-leaved,  brownish  at  base,  1.5-5  dm.  high. 
Leaf-blades  2.5^  mm.  wide;  terminal  spike  staminate, 
sessile  or  short-peduncled,  8-20  mm.  long,  its  scales 
purplish-black  with  white  non-excurrent  midvein;  pistillate 
spikes  2-6  (8)  erect,  short  oblong,  8-15  mm.  long.  6-8  mm. 
wide,  closely  20-40-flowered,  approximate  or  the  lower 
separate,  sessile  or  short-peduncled;  bracts  sheathless,  the 
lowest  from  shorter  than  to  exceeding  the  culm;  scales 
ovate,  acute,  shorter  than  the  perigynia,  purplish-black 
with  white  often  obsolete  usually  non-excurrent  midvein; 
perigynia  oblong  ovate,  much  flattened,  4  mm.  long.  1.8  mm. 
widei  straw  color  and  purplish  tinged  above,  membranace- 
ous, granular,  lightly  few-nerved,  sessile,  rounded  at  base 
and  apex,  abruptly  minutely  beaked,  the  beak  0.5  mm. 
long,  bidentulate  or  nearly  entire,  purplish  black;  achenes 
triangular,  short  stipitate;  style  slender  jointed  with  the 
achene  ;  stigmas  3.  slender. 

Mountain  meadows.  Canadian  and  Hudsonian  Zones;  from  Wyo- 
ming and  Alberta  to  Idaho  and  Washington.  Type  locality:  Co- 
lumbia  River. 
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122.     Carex  raynoldsii  Uewey. 
Raynolds's  Sedge.     Fig.  798. 

Carev  raviwldsii  Dewey,  Am.  Journ.  Sci.  II.  32:  39.      1861. 
Carex  lyalHi  Boott,  111.  Car.  4:   150.  pi.  4SS.      1867. 

Rootstocks  Stout,  soloniferous,  the  culms  2-4  dm.  higli,  stout, 
sharplv  angled,  smooth  or  nearly  so,  little  or  not  at  all  tibrillose, 
but  purpish  tinged  at  base,  clothed  at  base  with  the  dried  up 
leaves  of  previous  year.  Leaf-blades  3-8  mm.  wide,  fiat ;  termmal 
spike  staminate,  about  1.5  cm.  long,  4  mm.  wide,  the  lateral 
pistillate  spikes  2  or  3,  approximate  or  lowest  separate,  peduncled, 
erect,  oblong,  1-2  cm.  long,  7-8  mm.  wide,  closely  15-40-fiowered ; 
lowest  bract  about  equalling  culm,  sheathless ;  scales  ovate,  cuspi- 
date, nearly  as  wide  as  but  exceeded  by  perigynia,  blackish  with 
lighter  midvein ;  perigynia  oblong-oval,  round  in  cross-section, 
4.5  mm.  long,  2  mm.  wide,  densely  puncticulate.  prominently  2- 
keeled  and  slender  nerved,  membranaceous,  greenish  straw- 
colored,  rounded  and  substipitate  at  base,  the  very  short  beak 
minutelv  bidentate ;  achenes  triangular,  broadly  obovoid,  2.25 
mm.  long:  style  slender,  straight,  articulated  to  achene  and  in 
age  deciduous ;  stigmas  3. 

Mountain  meadows  and  bogs,  Canadian  and  Hudsonian  Zones;  Alberta 
and  Colorado  to  Washington  and  northern  California,  extending  south  m 
the  Sierra  Nevada  to  Tulare  County.  Type  locality:  Pierre's  Hole,  Snake 
River  Vallev,  altitude  6000  feet. 


123.  Carex  bifida  Boott. 

799. 


Bifid  Sedge. 


Fig. 


Care.r  bifida  Boott;   Olney,  Proc.  Am.  Acad.   7:   394.      1868. 
Care.v  serratodcns  W.  Boott  in  S.  Wats.  Bot    Calif    2:   24d.      1880. 
Care.v  aequo  C.  B.   Clarke,   Kew  Bull.  Misc.  Inf.  Add.   Ser.   8:   86.      1908. 

Cespitose  but  stoloniferous,  the  culms  sharply  triangular, 
slender,  smooth,  4-8  dm.  high,  the  basal  ^sheaths  purphsh- 
tinged  and  tilamentose.  Leaf-blades  1.75-3.5  mm.  wide; 
terminal  spike  1.5-3  cm.  long,  sessile  or  short-peduncled. 
staminate  or  with  some  perigynia  in  the  middle ;  pistillate 
spikes  3-5.  erect,  the  upper  approximate  and  sessile,  the  lower 
more  or  less  separate  and  short-peduncled,  oblong,  8-18  mm. 
long.  6-8  mm.  wide,  with  20-40  at  length  spreading  perigynia; 
lowest  bract  exceeding  culm,  purplish  tinged  at  base,  scarcely 
sheathing;  scales  ovate,  more  or  less  strongly  exceeded  by 
perigvnia,  acute  or  rough  mucronate,  reddish-brown  w^ith 
lighter  center;  perigynia  narrowly  ovate,  flattened  triangular, 
about  10-nerved,  3-4.5  mm.  long,  green,  puncticulate,  mem- 
branaceous, sessile,  rounded  at  base,  abruptly  short-beaked, 
the  beak  0.5-1  mm.  long,  bidentate,  the  teeth  minute,  rough 
and  purplish  tinged  w^ithin  ;  achenes  triangular ;  style  slender, 
straight,  articulated  to  achene  and  in  age  deciduous;  stig- 
mas 3. 

From  Jackson  County,  Oregon,  southward  in  California,  mostly  in 
the  Coast  Ranges,  to  San  Luis  Obispo  and  Kern  Counties,  Upper  So- 
noran  Zone.     Tvpe  localitv:  Salinas  Valley,  Monterey  County,  California. 


124.  Carex  buxbaiamii  ^^'ahl. 


Buxbatim"s  Sedge. 


Fig.  800. 


Carex  polxgama  Schk.  Riedgr.  1:  84.  pi.  10,  f.  76.    1801;  not  J.  F.  Gmel.  1791. 
Carex  subulata  Schum.   Fl.  Saell.   1:  270.      1801;  not  T.  F.  Gmel    1/91.  ^ 
Carex    biixbaumii   Wahl.    Vet.-Akad.    Handl.    Stockholm   24:    163.      180j. 
Carex  holmiana  Mackenzie,   Bull.  Torrey  Club  36:  481.      1909. 

Densely  cespitose,  but  with  long  stolons,  the  culms  2-9  dm. 
high,  aphvllopodic,  sharplv  angled,  rough  above,  slender  but 
stiff,  stronglv  reddish  purple  and  tilamentose  at  base.  Leaf-blades 
2^  mm.  wide,  glaucous-green,  long-pointed ;  spikes  usually  3  or 
4,  erect,  8-40  mm.  long,  8  mm.  wide,  with  many  perigynia, 
sessile  or  short-peduncled,  the  terminal  gynaecandrous,  the 
lateral  pistillate:  bracts  sheathless,  the  lowest  scarcely  equalling 
the  culm;  scales  oblong  ovate,  exceeding  perigynia.  awned,  1-3- 
nerved:  perigvnia  3-4  mm.  long,  sub-erect,  obovoid.  triangular, 
scarcelv  inflaVed.  glaucous  green,  lightly  many  nerved,  densely 
papillose,  short  stipitate.  very  short-beaked,  the  beak  minutely 
bidentate;  achenes  triangular;  style  slender,  straight,  articulated 
to  achene,  and  in  age   deciduous ;   stigmas  3. 

Bogs,  Canadian  and  Transition  Zones;  Greenland  to  Alaska,  south  to 
Georgia,  Arkansas,  Colorado,  and  California;  widely  distributed  in  northern 
Eurasia;    rare  and  local  in  our  range.     Type  locality:    Europe. 
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125.  Carex  helleri  Mackenzie. 


Heller's  Sedge. 


Fig. 


801. 


Carc.v  helleri  Mackenzie,  Erythea  8:  70.      1922. 

Very  densely  cespitose,  the  culms  0.5-3  dm.  high,  slender  but 
strict,  sharply  triangular,  roughened  above,  purplish  tinged  at  base. 
Leaf-blades  2-i  mm.  wide,  flat  with  slightly  revolute  margins ; 
spikes  3-5,  closely  approximate,  the  terminal  gynaecandrous,  sessile 
or  short-peduncled,  the  lateral  pistillate,  sessile  or  nearly  so,  oblong, 
10-20  mm.  long,  4.5-6  mm.  wide,  densely  25-50-flowered;  lowest 
bract  shorter  than  culm,  sheathless ;  scales  ovate-lanceolate  or 
lanceolate,  acuminate,  strongly  exceeding  but  much  narrower  than 
perigynia,  purplish-black  with  light  midvein  ;  perigynia  broadly  oval 
to  sub-orbicular,  much  flattened,  2.5-3.5  mm.  long  and  nearly  as  wide, 
obscurely  nerved,  substipitate,  puncticulate,  not  granular  roughened, 
but  sparingly  minutely  ciliate-serrulate  when  young,  abruptly  beaked, 
the  beak  0.25  mm.  long,  bidentate ;  achenes  triangular,  short  stipi- 
tate  ;  style  slender,  straight,  articulated  to  achene  and  in  age  decidu- 
ous ;  stigmas  3. 

At  high  altitudes.  Boreal  Zone:  central  part  of  the  Sierra  Nevada  of  Cali- 
fornia extending  as  far  south  as  Tulare  County;  also  in  the  White  Mountains 
of  California,  and  the  high  mountains  of  western  Nevada.  Type  locality:  Mount 
Rose,   Washoe  County,   Nevada. 


126.   Carex  epapillosa  Mackenzie. 
Smooth-fruited  Sedge.     Fig.  802. 

Carex  epapillosa  Mackenzie,   in   Rydberg   Fl.   Rocky   Mts.    13S.      1917. 

Densely  cespitose,  but  rootstocks  more  or  less  creeping,  the 
culms  1.5-6  dm.  high,  slender,  sharply  triangular,  smooth. 
Leaves  all  towards  the  base  of  the  culms,  the  blades  3-8  mm. 
wide,  nearly  flat ;  spikes  3-6,  approximate  or  the  lowest_  a 
little  separate,  sessile  or  short-peduncled,  oblong-obovoid, 
1-2.5  cm.  long,  6-10  mm.  wide,  closely  flowered  in  many  rows, 
the  terminal  one  gynaecandrous ;  bracts  sheathless ;  scales 
lance-ovate,  sharp-pointed,  somewdiat  narrower  than  but  about 
equalling  the  perigynia,  brownish  black,  the  midvein  more 
or  less  prominent ;  perigynia  broadly  oval  or  obovate,  much 
flattened,  3.5-4.5  mm.  long,  1.5-2  mm.  wide,  obscurely  nerved, 
puncticulate  but  not  granular  roughened,  the  beak  0.5  mni. 
long,  bidentate ;  achenes  triangular,  slender-stipitate,  mucii 
narrower  than  perigynia ;  style  slender,  straight,  articulated 
to  achene  and  in  age  deciduous  ;  stigmas  3. 

Mountain  meadows,  Canadian  to  Arctic- Alpine  Zones;  W'yoming  to 
Washington,  Oregon  and  the  Sierra  Nevada  of  California.  Type  lo- 
cality:  Marysvale,  Utah. 


127.  Carex  heteroneiara  A\'.  Boott. 


X'arious-nerved  Sedge.    Fig".  803. 


Carex   atrata   and   var.    erccta   W.    Boott   in    S.    Wats.    Bot.   Calif.    2:   2.39. 

1880,  not  L. 
Carex  hctcroncnra  W.  Boott,  I.e.  240.      1880. 
Carex   quadrifida   and   var.    lenis   Bailey,    Proc.    Calif.    Acad.    II.    3:    104. 

1891. 
Carer  quadrifida  caeca  Bailey,  Bot.  Gaz.  21:  8.      1896. 

Densely  cespitose,  the  rootstocks  little  if  at  all  creeping, 
the  culms  2.5-5  dm.  high,  slender,  smooth  or  somewhat 
roughened  above.  Leaf-blades  2-4  mm.  wide,  the  sheaths 
normally  purplish-tinged  ventrally ;  spikes  about  four,  ap- 
proximate or  lower  more  or  less  strongly  separate,  the 
terminal  gynaecandrous  (rarely  staminate),  the  lateral 
pistillate,  the  lower  on  peduncles  of  half  their  length,  the 
upper  sessile  or  short-peduncled,  oblong,  1-2  cm.  long,  5-7 
mm.  wide,  closely  flowered  with  15-40  appressed-ascending 
perigynia;  bracts  sheathless,  the  lower  shorter  than  to  exceed- 
ing culm;  scales  acute,  half  width  of  perigynia,  pui^plish- 
brown  with  conspicuous  midvein ;  perigynia  suborbicular, 
strongly  flattened,  2.5-3.5  mm.  long,  1.75-2.5  mm.  wide, 
rounded  at  base  and  apex,  puncticulate,  but  not  granular 
roughened,  the  beak  0.25  mm.  long,  minutely  bidentate; 
achenes  triangular,  short-stipitate,  somewhat  narrower  than 
perigynia ;  style  slender,  straight,  articulated  to  achene  and 
in  age  deciduous  ;  stigmas  3. 

Sierra  Nevada  of  California  from  Tulare  County  to  Placer  County; 
in  the  high  mountains  of  southern  California  and  in  the  mountains  of 
western  Nevada;  Transition  Zone.  Type  locality:  Lake  Tahoe  to  Bear 
Valley. 
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128.  Carex  atrosquama  Mackenzie. 
Black-.^caled  Sedge.     Fig.  804. 

Caie.v  atrosquama  Mackenzie,   Proc.   Biol.   Soc.   Wash.   25:    51.      1912. 
Carc.v  apoila  Clokey  .\ni.  Joiirn.   Sci.   \'.     3:     88.      1922. 

Densely  cespitose,  the  culms  2-4.5  dm.  high,  ph\'llopodic,  slender, 
erect  or  the  apex  nodding,  sharply  triangular,  purplish-brown 
tinged  and  slightly  tibrillose  at  base.  Leaf-blades  deep  green,  2.5- 
3.5  mm.  wide ;  spikes  3  or  4,  approximate  or  the  lower  slightly 
separate,  the  upper  sessile  or  nearly  so,  the  lower  on  erect  peduncles 
half  to  twice  their  length,  oblong,  6-12  mm.  long,  5  mm.  wide, 
densely  15-30-flowered,  the  terminal  gynaecandrous,  the  lateral 
staminate ;  lowest  bract  slightly  sheathing,  shorter  than  to  exceed- 
ing inflorescence ;  scales  broadly  ovate,  obtuse  or  acutish,  shorter 
than  perigynia,  black,  the  midvein  obsolete ;  perigynia  narrowly 
obovoid,  3.25  mm.  long,  1.75  mm.  wide,  slightly  inflated  and  subtri- 
angular,  olive  green,  membranaceous,  nerveless,  puncticulate. 
granular  roughened  above,  glabrous,  round-tapering  at  base,  ab- 
ruptly beaked,  the  beak  purplish  black,  0.5  mm.  long,  shallowly 
bidentate ;  acher.es  triangular,  short-stipitate ;  style  slender, 
jointed    with   achene;    stigmas    3. 

Mountain    meadows.    Canadian    Zone;    Alberta    and    Montana    to    British    Co- 
lumbia and   Washington.     Tyi)e  locality:   Smoky  River,   Alberta. 


129.   Carex  albonigra  Mackenzie. 
Black  and  \\'hite-.scaled  Sedge.     Fig.  805. 

Carex  albonigra  Mackenzie,  in  Rydberg,  Fl.  Rocky   Mts.   137.      1917. 

Densely  cespitose,  the  culms  1-2.5  dm.  high,  stiff,  rigid  and 
erect,  sharply  triangular,  roughened  above,  purplish-brown 
tinged  and  but  slightly  tibrillose  at  base.  Leaf-blades  not 
glaucous,  3  mm.  wide,  flat  with  revolute  margins ;  spikes  mostly 
three,  approximate  or  lowest  slightly  separate,  the  lowest  short 
peduncled,  the  others  sessile  or  nearly  so,  the  lateral  pistillate, 
narrowly  oblong,  8-10  mm.  long,  4  mm.  wide,  with  about  8-15 
appressed  perigynia,  the  terminal  gynaecandrous,  longer,  clavate 
at  base ;  lowest  bract  about  equalling  inflorescence,  sub-sheath- 
ing; scales  broadly  ovate,  obtuse  or  acutish,  nearly  length  of 
perigynia,  black  with  conspicuous  shining  white  margins,  the 
midvein  more  or  less  obsolete ;  perigynia  broadly  ovate,  much 
flattened,  3  mm.  long,  2  mm.  wide,  blackish,  membranaceous, 
nerveless,  puncticulate,  glabrous,  minutely  roughened  on  margins 
above,  rounded  at  base,  very  abruptly  contracted  into  a  shallowly 
bidentate  beak  scarcely  0.5  mm.  long;  achenes  triangular,  short 
stipitate,  much  narrower  than  perigynia;  style  slender,  jointed 
with  achene:    stigmas  3,  short. 

^lountain  meadows  at  high  altitudes.  Transition  and  Candiana  Zones; 
Montana  to  Washington,  south  to  Colorado  and  Arizona.  Type  locality: 
Xeedle  Mountain,  \\'yoming. 


130.  Carex  viridior  Mackenzie,    n.  sp. 

:^ig.  806. 

Fl.    Rocky    ]\Its.    137     (in    part). 


Greener  Sedge. 


Carex   atratiforinis  Mackenzie   in    Rydberg 
1917;   not   Brit. 

Rootstocks  slender,  short-creeping,  the  culms  loosely  cespi- 
tose, 4-7  dm.  high,  slender  but  erect,  sharply  triangular,  smooth 
'jr  little  roughened,  phyllopodic,  purplish  tinged  at  base.  Leaf- 
lilade?  2.5-4  mm.  wide,  flat  with  revolute  margins,  green,  not  at 
all  glaucous,  the  sheaths  white  hyaline  ventrally ;  spikes  3  or  4. 
the  terminal  ovoid,  gynaecandrous,  clavate  at  base,  the  lateral 
pistillate  (with  a  very  few  staminate  basal  flowers),  oblong  or 
linear-oblong,  1-2  cm.  long,  4-5  mm.  wide,  closely  20-40-flowerod, 
the  upper  approximate  and  short  peduncled,  the  lower  more  or 
less  strongly  remote  and  on  erect  sharply  triangular  peduncles 
one-half  to  twice  length  of  spikes ;  lowest  bract  purplish  black 
tinged  at  base,  sheathless,  nearly  equalling  culm  ;  scales  exceed- 
ing perigynia,  brownish  black  with  obsolete  midvein,  obtuse  or 
acutish  ;  perigynia  obovate  or  oblong-oval,  3.5  mm.  long,  2  mm. 
wide,  much  flattened,  rounded  at  base,  nerveless,  granular  rough- 
ened above,  yellowish  brown  tinged,  meml)ranaceous,  abruptly 
beaked,  the  beak  0.25  mm.  long,  bidentulate  ;  achenes  triangular, 
one-third  to  one-half  width  of  perigynia,  slenderly  long  stipitate; 
style  very  slender,  straight,  jointed  with  the  achene;  stigmas  3. 
short. 

Mountains  from  Alberta  and  Montana  to  Washington.  Type:  Sheep 
Mountain,  Okanogan  County.  Washington,  Eygleston  3329. 
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131.  Carex  mertensii  Prescott. 
]\Iertens's  Sedge.     Fig.  807. 

Cares  mertensii  Prescott,  Mem.   Acad.   St.   Petersb.  11-6:   168.      1833. 
Care.i-  columbiana  Dewey,  Am.  Journ.   Sci.  30:   62.      1836. 

Cespitose  and  short  stoloniferous,  the  culms  3-10  dm.  high, 
sharply  triangular,  rough.  Leaf-blades  flat,  4-7  mm.  wide, 
the  lower  sheaths  brownish  purple  tinged;  spikes  6-10,  gynae- 
candrous,  the  uppermost  strongly  staminate  at  base,  the 
lateral  sparingly,  1-4  cm.  long,  7-10  mm.  wide,  the  upper 
approximate,  the  lower  more  remote  on  capillary  peduncles, 
the  perigynia  numerous,  appressed-ascending ;  bracts  not 
sheathing;  scales  lance-ovate,  acute,  much  shorte/  than 
perigynia,  brown  with  light  midvein  and  margins;  perigynia 
broadly  ovate,  much  flattened,  light  green,  purple  spotted,  o 
mm.  long,  3  mm.  wide,  lightly  3-nerved,  rounded  at  base, 
tapering  at  the  apex,  minutely  beaked,  ;he  beak  0.25  mm.  long, 
entire :  achenes  triangular,  2  mm.  long,  0.8  mm.  wide,  strongly 
stipitate;  style  slender,  straight,  articulated  to  achene  and  m 
age  deciduous ;  stigmas  3. 

A  very  well  marked  and  handsome  species  found  from  Alaska  south 
in  the  mountains  to  Trinity  County,  California,  and  eastward  to  Mon- 
tana; Hudsonian  Zone.     Type  locality:    .Sitka,   Alaska. 


132.  Carex  scopulorum  Holm. 
Holm's  Rocky  Mountain  Sedge.     Fig.  808. 

Carex  tolmiei  subsessilis  Bailey,  Mem.  Torrev  Club  1:  47   (in  iiart).    1889. 
Carex  scopulorum  Holm,  Am.  Journ.  Sci.  IV.  14:  421-2.    /.  1-6.     1902. 

Loosely  stoloniferous,  the  culms  solitary-  or  in  small  clumps. 
1-4  dm.  high,  stiff,  smooth,  sharply  triangular.  Leaf-blades 
2)-7  mm.  wide  with  revolute  margins ;  terminal  spike  staininate 
or  androgynous  ;  lateral  spikes  2-3,  pistillate  or  androgynous, 
approximate,  erect,  sessile  or  stort-stalked,  1-2.5  cm.  long, 
6-7  mm.  wide ;  bracts  not  sheathing,  the  lowest  shorter  than 
the  inflorescence;  scales  obtuse,  exceeded  by  perigynia,  black, 
the  midvein  obsolete ;  perigynia  2.5-3.5  mm.  long,  soon  turgid, 
membranaceous,  papillose,  spreading,  greenish  straw-colored, 
at  length  brownish,  nerveless  except  the  two  marginal  ribs, 
abruptly  contracted  into  a  short  entire  more  or  less  strongly 
recurved  beak;  achenes  lenticular;  style  slender,  its  base  not 
enlarged ;  stigmas  2. 

High  mountains,  Hudsonian  and  Arctic-Alpine  Zones;  Montana  and 
Washington  to  Colorado  and  the  Sierra  Nevada  of  California  (Tulare 
County).     Type  locality:   Clear  Creek  Canon,  Colorado. 


133.  Carex  accedens  Holm. 


Mount  Rainier  Sedge.     Fig-.  809. 

Carex  stylosa  vircns   Bailey,   Proc.   Am.   Acad.   22:   79.      1886. 

Carex  spreta  Bailey,  Mem.  Torrey  Club  1:  6.      1889;  not  Steud.  ISdo. 

Carex  accedens  Holm,  Am.  Journ.  Sci.  IV.  16:  457.      1903. 

Loosely  stoloniferous,  the  rootstocks  stoutish,  elongated,,  the 
stolons  ascending,  the  culms  phyllopodic,  2.5-4  dm.  high,  strict, 
very  sharply  triangular,  roughened  above,  purplish  ting_ed  at  base. 
Culms  with  old  leaves  clustered  at  base,  the  new  4-5  on  lower 
fourth,  3-4  mm.  wide,  flat  with  revolute  margins,  elongated,  light 
green,  the  lower  sheaths  short  puberulent  dorsally,  white  hyaline 
and  purplish  spotted  ventrally,  not  filamentose;  terminal  spike 
sessile  or  nearly  so,  staminate  or  gynaecandrous,  18  mm.  long; 
pistillate  spikes  3^,  aggregated  or  lowest  separate,  sessile  or 
short-peduncled,  oblong,  7-20  mm.  long,  6  mm.  wide,  closely 
flowered,  the  20-40  perigynia  spreading-ascending ;  bracts  dark- 
auricled,  the  lowest  much  shorter  than  culm;  scales  lance-ovate, 
obtuse  or  acutish,  exceeded  by  perigynia,  purplish  black  with 
white  midvein ;  perigvnia  broadly  obovate  or  suborbicular,  much 
flattened,  3  mm.  long',  1.75-2.25  mm.  wide,  sessile,  nerveless,  but 
with  thick  margins,  green  not  dark  tinged,  rather  coriace9US, 
puncticulate,  abruptly  beaked,  the  beak  0.25  mm.  long,  entire; 
achenes  lenticular;  style  jointed  with  achene,  short  protruding; 
stigmas  2. 

Rare  and  local,  Arctic-Alpine  Zone;  Mount  Adams  and  Mount  Rainier, 
Washington;  reported  from  Sauvie's  Island,  Oregon,  probably  erroneously. 
Type  locality:   Sauvie's  Island,  Oregon. 
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134.  Carex  gymnoclada  Holm. 
Sierra  Alpine  Sedge.     Eig.  810. 

Carcx    riilgaris  alpina   W.    Boutt    in    S.    Wats.    Bot.    Calif.    2:    240.      1880;    not 

Boott. 
Carcx  vulgaris  bractcusa  Bailey,   Proc.   Am.   Acad.   22:   81.      1886. 
Carex  gymnoclada  Holm,  Am.  Journ.  Sci.  IV.  14:  424.  /.  12-14.     1902. 
Carcx  brachypoda  Holm,  Am.  Journ.  Sci.  IV.  20:  302.  /.  4-6.      1905. 

Loosely  strongly  stoloniferous,  the  culms  phyllopodic,  stiff, 
sharply  triangular  and  usually  roughened  above,  exceeding  leaves, 
brownish  at  base,  2.5-6  dm.  high.  Culms  developing  some  short 
blades  the  first  year,  and  in  the  flowering  (second)  year  2-4 
erect  blades,  2.5-4  mm.  wide,  fl-at,  with  revolute_  margins ;  terminal 
spike  normally  staminate,  short-peduncled,  5-15  mm.  long;  lateral 
spikes  2-3,  pistillate  or  staminate  above,  approximate,  sessile  or 
short-peduncled,  oblong  or  linear-oblong,  5-15  mm.  long,  4-6  mm. 
wide,  the  perigynia  8-30,  spreading-ascending,  closely  packed ; 
bracts  sheathless.  the  lower  normally  shorter  than  the  inflorescence ; 
scales  ovate  or  lanceolate,  obtuse  to  acuminate,  exceeded  by  peri- 
gynia, purplish-black,  the  midvein  usually  obsolete ;  perigjmia 
obovoid,  plano-convex,  not  turgid,  3  mm.  long,  1.75  mm.  wide, 
stramineous,  often  dark-tinged,  nerveless  except  for  the  two 
marginal  ribs,  membranaceous,  granular,  rounded  at  base,  ab- 
ruptly minutely  beaked,  the  beak  straight,  0.25  mm.  long;  achenes 
lenticular  ;  style  slender ;  stigmas  2. 

In    the    higher    mountains,    Arctic-Alpine    Zone;    Washington    south    to    Tulare    County,    California, 
locality:    bogs  of  Hurricane  Creek,  eastern  Oregon. 
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Type 


135.     Carex  campylocarpa  Holm. 
Crater  Lake  Sedge.     F"ig.  811. 

Carex  campylocarpa  Holm,  Am.  Journ.  Sci.  IV.  20:  304.  /.  13-15.      1905. 

Rootstock  slender,  ascending  or  horizontal,  elongated,  the 
culms  4-^  dm.  high,  rather  slender,  sharply  triangular  and  very 
rough  on  the  angles,  exceeding  leaves,  phyllopodic,  strongly 
purplish  tinged  at  base.  Leaf-blades  erect,  about  3  mm.  wide, 
flat  with  revolute  margins,  the  sheaths  olive-tinged  ventrally ; 
terminal  spike  staminate,  slightly  clavate,  6-8  mm.  long,  sessile  or 
short-peduncled ;  pistillate  spikes  mostly  two,  sessile  or  nearly 
so,  the  lower  separate,  short-oblong,  7-10  mm.  long,  4.5-6  mm. 
wide,  closely  10-25  flowered ;  lowest  bract  shorter  than  culm, 
purplish-black  at  base;  scales  ovate,  obtuse,  half  width  and  half 
length  of  perigynia,  purplish-black,  the  midvein  obsolete  or  nearly 
so ;  perigynia  ascending  or  spreading,  ovoid,  mostly  convex- 
concave,  3.75  mm.  long.  1.75  mm.  wide,  more  or  less  turgid,  dull 
green  below,  purplish  mottled  above,  sub-membranaceous,  nerve- 
less, granular,  prominently  sparingly  serrulate  above,  rounded  and 
substipitate  at  base,  tapering  above,  prominently  short-beaked,  the 
beak  black,  entire,  the  middle  -ones  often  excurved;  achenes 
lenticular;    style  slender,  jointed  with  achene ;    stigmas  2. 

Alpine  stream  banks,  Boreal  Zone;  Washington  and  Oregon.  Possibly  but 
a  form  of  the  last.     Type  locality:   Crater  Lake,  National  Park,  Oregon. 


136.  Carex  prionophylla  Holm. 
Rotigh-sheathed  Sedge.     Fig.  812. 

Carcx  prionophylla  Holm,  Am.  Journ.   Sci.  IV.    14:  423,  425.  /".  7-11.      1902. 

Rootstocks  thick,  the  culms  5-9  dm.  high,  strongly  aphyllo- 
podic,  narrowly  wing-angled  and  very  serrulate  on  the  angles, 
strongly  reddish  purple  at  base.  Leaves  3-5  to  a  culm,  clustered 
well  above  the  base,  the  blades  flat,  4-5  mm.  wide,  very  long 
and  scabrous,  the  sheaths  strongly  hispidulous  and  often  red- 
tinged  ;  terminal  spike  staminate,  short-peduncled,  18-25  mm. 
long;  pistillate  spikes  3  or  4,  erect,  sessile  or  short  peduncled. 
approximate  or  lower  separate,  oblong  or  linear_-cylindric,  1-2 
cm.  long,  3-4  mm.  wide,  closely  flowered  with  15-40  appressed 
perig>-nia;  lowest  bract  shorter  than  culm,  dark  auricled;  scales 
oblong-ovate,  acutish  or  obtusish,  half  width  but  nearly  length  of 
perigynia,  blackish  throughout  or  rarely  with  lighter  midvein ; 
perigynia  obovate,  much  flattened,  2.5  mm.  long,  1.5  mm.  wide, 
green,  very  obscurely  nerved  dorsally.  round  tapering  and  sub- 
stipitate at  base,  abruptly  rounded  and  minutely  beaked  at  apex, 
the  beak  0.25  mm.  long,  black,  entire ;  achenes  lenticular ;  style 
slender,  jointed  with  achene;   stigmas  2. 

Mountain  streams,  Transition  Zone;  northern  Idaho  and  eastern  Wash- 
ington. A  well  marked  species.  Type  locality:  between  St.  Joe  and  Clear- 
water Rivers,  Idaho. 
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137.  Carex  nebraskensis  Dewey. 

Fig-.  813. 

V.  3:  398.      1836;  not  Schw. 


Nebraska  Sedge. 


Meadows 
British  Colu 


and 
mbia. 


swamps, 
Type  1 


Arid  Ti 
ocality : 


Care.v  jaincsii  Torr.  A.m.  Lye.  N. 

1824. 
Care.v  nebraskensis  Dewey,  Am.  Journ.   Sci.  II.   18:   102.     1854. 
Lare.v   nebraskensis  praevia   Bailey,    Mem.   Torrey    Club    1:   49. 

1889. 
Carex  nebraskensis  nitriforntis  Bailey,   Bot.   Gaz.  21:   8.      1896. 
Carex   jacintoensis   Parish,    Bull.    South.    Calif.    Acad.    Sci.    4: 

110.  pi.  16.      1905. 

Rootstocks  creeping  and  stoloniferous,  the  culms 
2.5-10  dm.  high,  stout,  rigid,  phyllopodic,  roughened 
or  smooth  above.  Leaf-blades  3-8  mm.  wide,  pale 
green,  flat,  the  sheaths  nodulose,  white  hyaline  ven- 
trally ;  stamiuate  spikes  1-2,  more  or  less  peduncled, 
1.5-3.5  cm.  long,  3-6  mm.  wide;  pistillate  spikes  2-5, 
oblong,  sessile  or  short-peduncled,  1.5-6  cm.  long, 
6-9  mm.  wide,  contiguous  or  the  lower  separate  with 
many  ascending  perigynia;  lowest  bract  about  equal- 
ling culm ;  scales  lanceolate,  obtusish  to  acuminate, 
))lackish  with  light  midvein ;  perigynia  3-3.5  mm. 
long,  2  mm.  wide,  compressed  by-convex,  ribbed, 
coriaceous,  greenish  straw  color,  rounded  and  sessile 
at  the  base,  contracted  at  apex  into  the  bidentate 
l)eak;    achenes  lenticular;    style  slender;    stigmas  3. 

ansition  Zone;   South   Dakota  and   Kansas  to  New   Mexico,   California,  and 
Nebraska. 


138.  Carex  paucicostata   Mackenzie. 
Few-ribbed  Sedge.     Fig.  814. 

Carex  lenticularis  W.   Boott   in  S.   Wats.   Bot.   Calif.   2:   242   (in  part). 

1880;  not  Michx. 
Carex  interrnpta  imprcssa   Bailey,   Mem.  Torrey  Club   1:    18.      1SS9. 
Carex  paucieostata  Mackenzie,    Erythea   8:    74.      1922. 

Cespitose  with  very  short  ascending  stolons,  the  culms 
slender,  phyllopodic,  2.5-4  dm.  high,  sharply  triangular, 
smooth  or  little  roughened.  Leaf-blades  light  green,  2-4 
mm.  wide,  flat  or  channelled  at  the  base,  the  sheatlis 
smooth,  very  thin  and  hyaline  ventrally ;  terminal  spike 
•staminate,  short-peduncled  or  nearly  sessile;  pistillate 
spikes  4-6,  linear,  3.5-5  mm.  wide,  1^  (mostly  2-3)*,  cm. 
long,  the  numerous  perigynia  appressed-ascending ;  lower 
bracts  exceeding  the  culms ;  scales  oblong,  olituse  or 
acutish,  somewhat  shorter  than  the  perigynia,  falling  early 
but  after  perigynia,  dark-colored  with  lighter  center  and 
hyaline  apex ;  perigynia  very  broadly  ovate  or  obovate,  or 
suborbicular,  2  mm.  long,  1.5-2  mm.  wide,  glaucous  green, 
papillate  roughened.  3-5  ribbed  ventrally,  minutely  and 
abruptly  black  apiculate  tipped ;  achenes  lenticular ;  style 
slender ;  stigmas  2. 

Wet  places,  mostly  around  lakes.  Transition  and  Canadian  Zones: 
Sierra  Nevada  of  California  from  Tulare  County  to  El  Dorado 
County.     Type  locality:   Summit   Camp,   California. 


139.  Carex  hindsii  C.  B.  Clarke. 


Hinds's  Sedge. 


Fig.  815. 


Carex  decidua  Boott,  111.  Car.   1:   163  (as  to  N.  Am.  plant). 
Carex  hindsii  C.   B.  Clarke,  Kew  Bull.   Misc.   Inf.  Add.   Scr 


1S5S. 
8:   70. 


1908. 


Cespitose  with  stout  usually  very  short  ascending  stolons, 
the  culms  slender,  1-6  dm.  high,  phyllopodic,  brownish  at  base, 
sharply  triangular,  smooth  or  little  roughened.  Leaf-blades 
1.5-3  mm.  wide,  flat  or  channelled  at  the  base,  the  sheaths 
smooth,  very  thin  and  hyaline  ventrally;  terminal  spike  mostly 
staminate,  long-peduncled ;  pistillate  spikes  4-6,  linear  or  ob- 
long-linear, 1.5-4.5  cm.  long,  5-7  mm.  wide,  the  numerous 
perigynia  appressed-ascending ;  lower  bracts  exceeding  culms ; 
scales  oblong,  obtuse  or  acutish,  much  shorter  than  perigynia, 
early  deciduous,  blackish  with  lighter  center  and  hyaline  apex; 
perigynia  ovate,  2.5-3.5  mm.  long,  1.5-2  mm.  wide,  yellowish 
greeii,  rilibed,  papillate  roughened,  strongly  stipitate,  the  upper 
part  empty,  minutely  black  apiculate-tipped ;  achenes  lenticular; 
styles  slender ;  stigmas  2. 

Wet  places  along  the  coast,  Canadian  Zone;  Aleutian  Islands  and 
Alaska  (where  abundant)  southward  locally  to  Del  Norte  County,  Cali- 
fornia.    Type  locality:   Columbia   River. 
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140,   Carex   kelloggii    \\'.    Boutt. 


Kellogg's  Sedge. 


Fig.  816. 


Carer  acuta  t^allida  Boott,  111.  Car.  4:   166.  pi.  554.      1867. 

Carer  kelloggii  W.  Boott   in  S.  Wats.   Bot.  Calif.  2:  240.      1880. 

Carc.x-  vulgaris  lipocarpa  Holm,  Am.  Journ.   Sci.  IV.   17:  308   (in  part).     1904. 

Carc.v  limiiaca  Holm,  Am.  Journ.  Sci.   IV.   20:   301.  /.   i-i.      1905. 

Care.x  hindsii   brevighima   Ktikenth.    in   Engler   Pflanzenreich   4-":    307.      1909. 

Carer  leiiticularis  paullifructus  KiJkenth.   I.e.  308.      1909. 

Cespitose  with  very  short  ascending  stolons,  the  culms  pliyllo- 
podic,  slender,  Z-7  dm.  high,  light  brownish  and  somewhat 
librillose  at  base,  somewhat  roughened  above.  Leaf-blades  light 
green,  flat  or  somewhat  channelled  at  base,  1.5-3  mm.  wide,  the 
sheaths  smooth,  very  thin  and  white  hyaline  ventrally  ;  staminate 
spike  usually  solitary,  12-36  mm.  long,  3-4  mm.  wide;  pistillate 
spikes  3-5,  sessile  or  nearly  so,  approximate  or  slightly  separate, 
linear,  1.5-4  cm.  long,  4-6  "mm.  wide,  often  attenuate  at  base, 
the  numerous  perigynia  appressed-ascending ;  lowest  bract  ex- 
ceeding culm ;  scales  obtuse  or  acutish,  exceeded  by  perigynia, 
dark  with  broad  light  colored  center ;  perigynia  2.5  mm.  long, 
1.25  mm.  wide,  pale  green,  slenderly  nerved,  densely  granular, 
strongly  stipitate,  abruptly  minutely  beaked,  the  beak  dark-colored, 
entire;    achenes  lenticular;    style  slender;    stigmas  2. 

Wet  places,  Transition  and  Canadian  Zones;  Montana  ro  Colorado,  west 
to  Alaska  and  California,  where  confined  to  the  higher  Sierra  Nevada.  Ty]ie 
locality:   Alta,    Sierra   Nevada   Mountains. 


141.  Carex  aperta  Boott. 


Columbia  Sedge. 


Fig.  817, 


Civcx  aperta  Boott  in  Hook.   Fl.   Bor.   Am.   2:   218.  pi.  219.      1840. 
Care.v  acuta  prolixa  Bailev,  Proc.  Am.  Acad.  22:  86.      1886;  not  llornem. 
Carer  turgidula   Bailey,   B'ot.   Gaz.   25:  271.      1898. 
Carex  bvruia  Howell,  Fl.  N.  W.  Am.   1:  702.      1903. 

Stoloniferous,  the  culms  5-10  dm.  high,  sharply  triangular, 
rough  above,  dark-tinged  at  base.  Leaf-blades  fiat  with  slight - 
1\-  revolute  margins,  2.5-5  mm.  wide,  roughened  towards  apex; 
terminal  spike  staminate,  peduncled,  2-3.5  cm.  long,  3  mm. 
wide ;  lateral  spikes  2-3,  pistillate,  oblong,  or  linear-oblong, 
sessile  to  slender-peduncled,  approximate,  12-48  mm.  long,  5 
inm.  wide,  closely  flowered  (or  loosely  at  base)  with  numer- 
ous, ascending  perigynia ;  lowest  bract  about  equalling  culm  ; 
scales  narrower  than  but  mostly  exceeding  perigynia,  lanceo- 
late, sharp-pointed;  perigynia  obovoid,  3  mm.  long.  1.5  mm. 
wide,  somewhat  inflated  at  maturity,  greenish  or  straw- 
color,  membranaceous,  nerveless,  rounded  to  a  slightly  stipi- 
tate base,  abruptly  minutely  beaked,  the  beak  bidentate,  0.5 
mm.  long ;    achenes  lenticular ;    style  slender  ;    stigmas  2. 

Low  grounds.  Transition  Zone;  British  Columbia  to  northern  Oregon, 
cast   to  Montana.     Type  locality:   Columbia   River. 


142.  Carex  interrupta  Boeckl. 
Green-fruited  Sedge.     Fig.  818. 

Care.v  angustata  vcrticillata  Boott   in  Hook.   Fl.   Bor.  Am.   2:   218.      1840. 
Care.v  verticillata  Boott,   III.   Car.   1:   67.  pi.  1S3,  f.  2.      1858;   not  Zoll.   & 

Mor.   1854-5. 
Carex  interrupta  Boeckl.  Linnaea  40:  432.      1876. 

Cespitose  with  short  ascending  stolons,  the  culms  3-6  dm. 
high,  smooth,  exceeding  leaves.  Leaf-blades  thin,  flat,  3-5 
mm.  wide,  not  glaucous,  the  sheaths  smooth,  not  tilamentose; 
terminal  spike  staminate,  1.5-3.5  cm.  long;  pistillate  spikes 
3-5,  erect,  more  or  less  strongly  separate,  occasionally  stami- 
nate at  apex,  oblong  to  linear,  the  upper  1-3  cm.  long,  densely 
flowered  and  sessile  or  nearly  so,  the  lower  4-9  cm.  long, 
loosely  flowered  at  base,  and  strongly  peduncled,  the  perigynia 
very  numerous,  ascending ;  lowest  bract  about  equalling  the 
culm;  scales  ovate  or  ovate-lanceolate,  acute  or  obtusish, 
about  length  of  perigynia,  reddish  purple  with  lighter  center 
and  narrow  hyaline  margins ;  perigynia  suborbicular  or  short 
oval,  olive  green,  very  small,  1.5-1.75  (2)  mm.  long,  1-1.25 
mm.  wide,  biconvex,  2-edged,  nerveless,  membranaceous, 
rounded  at  base  and  apex,  very  abruptly  and  very  minutely 
short-beaked,  the  beak  emarginate  or  bidentulate;  achenes 
lenticular;  stN'le  slender,  jointed  with  achene;  stigmas  2. 

Low  grounds  along  streams.  Humid  Transition  Zone;  Oregon  and 
Washington.      Type   locality:    Columbia   River. 
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143.  Carex  sitchensis  Prescott. 


Sitka  Sedge.    Fig.  819. 


Care.v  sitclicnsis  Prescott,  Mem.  Acad.  .St.  Petersb.   II.  6:   169.      1S32. 

Carex  aquatilis  W.  Boott  in  S.  Wats.  Bot.  Calif.  2  j  241.^    1880;  not  W  ahl. 

Carex  howcUii   Bailey,  Mem.  Torrey  Club   1:  45.      1889. 

Carex  dives  Holm,  Am.  Journ.  Sci.  IV.   17:   312.      1904. 

Carex  pachystoma  Holm,  Am.  Journ.   Sci.   IV.   20:   302.  /.  7-8.      1905. 

Densely  cespitose  from  elongated  rootstoc'ks,  the  culms 
6-12  dm.  high,  stout,  sharply  triangular,  strongly  reddened 
at  base,  phyllopodic,  the  sheaths  smooth,  not  filamentose, 
the  upper  and  lower  leaves  with  well-developed  blades,  the 
middle  one  shorter.  Leaf-blades  flat  or  channelled  at  base, 
2-9  mm.  wide ;  staminate  spikes  2-5,  slender ;  pistillate 
spikes  3-5,  strongly  separate,  on  long  slender  peduncles, 
linear-cylindric,  3-9  cm.  long,  4.5-6  mm.  wide,  very  many 
flowered ;  bracts  sheathless,  the  lower  usually  exceeding 
the  culm ;  scales  lanceolate,  sharp-pointed,  brownish  with 
lighter  center,  the  apex  often  noticeably  hyaline  in  age ; 
perigynia  ovate  or  oval,  3-5.3  mm.  long,  1.5-2  mm.  wide, 
widest  near  middle,  obscurely  nerved,  substipitate,  punctic 
ulate,  greenish  straw-colored,  little  red-dotted,  apiculate ; 
achenes  lenticular;  style  slender;  stigmas  2. 

Near  the  coast.  Humid  Transition  and  Canadian  Zones;  Prince 
William  Sound,  Alaska,  to  Santa  Cruz  County,  California.  Very 
local   southward.     Type  locality:   Sitka,  Alaska. 


144.  Carex  aquatilis  Wahl.  Water  Sedge.    Fig.  820. 

Carex  aquatilis  Wahl.  in  Vet.  Akad.  Nya  Handl.  Stockholm  24  :    165.     1803. 
Carex  stans  Drejer,  Revis    Caric.  Bor.  40.      1841. 
Carex  variabilis  Bailey,   Mem.  Torrey  Club  1:   18.      1889. 

Rootstocks  slender,  sending  forth  long  horizontal  stolons, 
the  culms  cespitose,  2-7  dm.  high,  slender,  sharply  triangular 
above,  reddened  at  the  base.  Leaf-blades  2-6  mm.  wide; 
staminate  spikes  1-2,  slender;  pistillate  spikes  2-4,  sessile 
or  short-peduncled,  not  aggregated,  linear,  1.5-6  cm.  long, 
4-6  mm.  wide;  lowest  bract  exceeding  culm;  scales  oblong- 
obovate  to  lanceolate,  obtuse  or  acutish,  blackish  to  reddish 
brown,  1-nerved  or  with  a  lighter  center;  perigynia  elliptic- 
obovate,  2.5  mm.  long.  1.25  mm.  wide,  broadest  below;  apex, 
nerveless  but  with  a  median  ridge,  substipitate,  puncticulate, 
granular,  red-dotted,  minutely  beaked,  the  beak  entire; 
achenes  lenticular;  style  slender;   stigmas  2. 

Swampy  grounds.  Transition  and  Canadian  Zones;  Quebec  to  Alaska 
south  to  New  Mexico  and  northern  California;  widely  distributed  m 
northern  Eurasia.     Rare  in  our  range.     Type  locality:    Europe. 


145.  Carex  barbarae  Dewey. 


Santa  Barbara  Sedge. 


Fig.  821. 


Carer  barbarae  Dewey,  Bot.  Mex.   Bound.   Surv.   231.      1858. 
Carev    laciniata    Boott    in    Benth.    PI.    Hartw.    341.      1857     (name 

only);  and  111.  Carex  4:   175.  pi.  594  (in  part).      1867. 
Carex  lacunarum  Holm,  Am.  Journ.  Sci.  IV.  17:    303.  /.  12-1:,.    1904. 

Cespitose  with  long  horizontal  stolons,  the  culms  3-10 
dm.  high,  phyllopodic,  stout,  sharply  triangular,  serrulate 
at  least  in  '  inflorescence.  Leaves  7-12,  the  sheaths 
brownish-puberulent,  the  middle  more  or  less  filamen- 
tose, the  blades  light  green,  thick,  flat  or  channelled, 
3.5-9  mm.  wide,  serrulate,  the  middle  ones  much  re- 
duced; staminate  spikes  one  or  two,  narrowly  linear; 
pistillate  spikes  2-5,  sessile  or  short-peduncled,  oblong 
or  linear-cylindric,  2.5-8  cm.  long,  5-8  mm.  wide,  the 
very  many'  perigynia  ascending ;  lowest  bract  shorter 
than  to  exceeding  the  inflorescence ;  scales  narrowly 
ovate,  hispid  mucronate,  occasionally  some  merely  acute, 
reddish-purple  with  lighter  center;  perigynia  narrowly 
to  broadly  obovate,  substipitate,  3-4.5  mm.  long,  2-2.5 
mm.  wide,  obscurely  nerved  on  both  faces,  straw-colored 
at  length  brownish,  puncticulate,  often  granular,  slightly 
serrulate  above,  the  beak  0.5  mm.  long,  sharply  biden- 
tate  and  hispidulous  between  the  teeth  ;  achenes  lentic- 
ular ;  st\le  slender ;  stigmas  2. 

.Southern  Oregon  south  to  San  Bernardino,  California,  west  of 
the  higher  Sierra  Nevada;  Ujjper  Sonoran  and  Transition  Zones. 
One  of  the  most  characteristic  California  species.  Type  locality: 
Santa  Barliara,  California. 
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146.  Carex  schottii  Dewey.    Schott's  Sedge.    Fig. 

Care.r  schottii  Dtwey,   Bot.   Mex.   Bound.   Surv.  231.      1858. 

Carex  barbarac  Parish,   Bull.  South.  Calif.  Acad.  Sci.  4:   108.  pi.  14. 

1905;    not  Dewey. 

Culms  .'^tout,  in  large  clumps,  10-15  dm.  high,  sharply 
triangular  and  rough  above.  Leaf-blades  flat  with  revo- 
lute  margins,  6-12  mm.  wide,  serrulate,  the  new  lower 
sheaths  strongly  yellowish-brown  tinged,  sharply  keeled 
and  hispidulous  dorsally,  the  ventral  side  very  fragile, 
breaking  and  becoming  filamentose ;  staminate  spikes 
about  3,  elongate  linear,  8-14  cm.  long,  4  mm.  wide ; 
pistillate  spikes  (usually  staminate  above)  mostly  three, 
sessile  or  nearly  so,  strongly  separate,  erect,  elongate 
linear,  11-14  cm.  long,  5-6  mm.  wide,  the  perigynia  ap- 
pressed-ascending,  closely  packed  in  several  ranks ;  lowest 
bracts  mostly  exceeding  culms;  scales  narrowly  lanceo- 
late, acute  or  obtusish,  usually  exceeding  perigynia, 
purplish  black  with  broad  3-ribbed  lighter  center;  peri- 
gynia obovate,  plano-convex,  3  mm.  long,  1.75  mm.  wide, 
membranaceous,  greenish  straw  colored,  several  nerved 
on  both  faces,  round  tapering  and  nearly  sessile  at  base, 
abruptly  beaked,  the  beak  0.25  mm.  long  submarginate ; 
achenes  lenticular ;   stigmas  2. 

Stream  banks,  Upper  Sonoran  Zone;  southern  California  from 
Santa  Barbara  and  San  Diego  Counties  eastward  into  the  San  Ber- 
nardino Mountains  below  2500  feet.     Type  locality:    Santa  Barbara. 


822 


147.  Carex  senta  Boott. 

Care.v  senta  Boott,  III.   Carex  4:    174.      1867. 

Care.v  auriculata  Bailey,   Mem.   Torrey  Club   1:    19.      1889. 

Carex   austromontana   Parish,    Bull.    South.    Calif.   Acad.    Sci.   4:    108. 

/.   15.      1905. 
Carex  bishallii  C.  B.  Clarke,  Kew  Bull.  Miss.  Inf.  Add.  Ser.  8  :  70.     1908. 
Carex  nudata  f.  firmior  and  sessiliflora  Kiikenth.   in  Engler  Pflanzen- 

reich  4=":   337.      1909. 

Loosely  cespitose  and   stoloniferous,   the   culms   slender, 

4-7  dm.  high,  sharply  triangular,  brownish  at  base.    Leaves 

6-12,  the  middle  sheaths  sparingly  hispidulous  dorsally  and 

filamentose  ventrally,  the  blades  fiat  or  slightly  revolute,  3-5 

mm.  wide,  the  middle  ones  much  reduced,  the   lower  and 

upper   1-4   dm.  long;   terminal  spike  staminate,  peduncled. 

3-4.5    cm.    long ;    pistillate    spikes    1-3,    sessile    or    short- 

peduncled,   2.5-5    cm.   long,   5-9  mm.   wide,   the   numerous 

peryginia  ascending;  lowest  bract  shorter  than  to  exceeding 

inflorescence  ;   scales  oblong-ovate  or  lanceelate,  obtuse  to 

acuminate,    purplish-black    with    lighter    center ;    perigynia 

ovate,    rounded    and    substipitate    at    base,,  conspicuously 

several    nerved    on    both    faces,    green    or    straw-colored, 

puncticulate.    round-tapering    at    apex,    abruptly    minutely 

lieaked,  the  beak  0.25  mm.  long,  entire;  achenes  lenticular; 

stigmas  2. 

Swamps,  Upper  Sonoran  and  Transition  Zones;  southern  Cali- 
fornia north  in  the  coastal  counties  to  Alameda  County,  and  in  the 
Sierra  Nevada  to  Amador  County.  Type  locality:  Santa  Inez  Moun- 
tains, California. 


148.  Carex  nudata  W.  Boott. 


Torrent  Sedge. 


Fig.  824. 


Carex  nudata  W.  Boott  in  S.   Wats.  Bot.  Calif.  2:  241.      1880. 
Carex  hallii  Bailey,  Proc.   Am.  Acad.   22:   82.      1881. 
Carex  aciitina  Bailey,  Mem.  Torrey  Club  1:   52.      1889. 

Extremely  densely  cespitose,  the  rootstocks  descending 
obliquely,  the  culms  slender,  aphyllopodic,  3-8  dm.  high,  sharp- 
ly triangular,  somewhat  roughened  above,  strongly  dark 
purplish  at  Ijase.  Leaf-blades  light  green,  flat  with  revolute 
margins,  2.5-3.5  mm.  wide,  very  smooth  except  on  margins 
above  and  towards  apex,  the  basal  sheaths  filamentose,  rounded 
and  hispidulous  dorsally;  staminate  spike  short-peduncled,  1.5- 
3  cm.  long;  lateral  spikes  3-5.  sessile  or  short-peduncled,  1-4 
cm.  long.  6-7  mm.  wide,  the  numerous  perigynia  ascending; 
lowest  bract  shorter  than  culm,  the  upper  ones  very  short, 
consp^icuously  bi-auriculate ;  scales  ovate  or  oblong-ovate, 
much  exceeded  by  perigynia,  blackish  with  lighter  midvein ; 
perigynia  lanceolate  or  ovate,  compressed,  2.5-4  mm.  long, 
1.75  mm.  wide,  finely  nerved  on  both  faces,  membranaceous, 
greenish  straw  colored  or  purplish-black  tinged,  smooth  or 
slightly  granular  at  apex,  rounded  and  substipitate  at  base, 
the  upper  portion  empty,  abruptly  beaked,  the  beak  0.25  mm. 
long,  entire;  achenes  lenticular;  stigmas  2. 

Rocky  stream  beds.  Transition  Zone;  western  Oregon  south  to  Santa 
Clara  and  Mariposa  Counties,  California.  Tvpe  locality:  San  Francisco 
Bav. 
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149.  Carex  suborbiculata  Mackenzie,  n.  sp. 
Round-fruited  Mountain  Sedge.     Fig.  825. 

Densely  cespitose ;  the  culms  erect,  stiff  but  slender,  3-4.5 
dm.  high',  sharply  triangular  and  slightly  roughened  above, 
strongly  aphyllopodic,  reddish-tinged  at  base.  Leaves  2-4  to  a 
culm,  the  blades  1.25-2  mm.  wide,  with  revolute  margms,  long 
attenuate,  the  lower  sheaths  tilamentose;  terminal  spike  staminate 
or  pistillate  below,  short-peduncled,  1.5  cm.  long,  the  scales 
oblong,  very  obtuse,  purplish  Ijlack  with  conspicuous  light 
colored  midrib;  pistillate  spikes  3  or  4,  erect,  linear.  1-2.5  cm. 
long,  3-4  mm.  wide,  the  upper  sessile  and  aggregated,  the  lower 
peduncled  and  separate,  closely  flowered  with  15-40  spreading 
perigynia;  lowest  bract  from  much  shorter  than  to  equalling  in- 
florescence, not  dark-auricled;  scales  oblong,  very  obtuse,  much 
narrower  and  shorter  than  the  perigynia,  purplish  black  with 
conspicuous  light-colored  midrib;  perigynia  biconvex  and  in  age 
turgid,  suborbicular  to  broadly  obovoid-oval  in  cross-section, 
2.5  ''mm.  long,  1.5-1.75  mm.  wide,  whitish,  purplish  blotched, 
membranaceous,  puncticulate,  rather  strongly  several-nerved, 
substipitate,  rounded  at  base,  abruptly  minutely  beaked,  the  beak 
entire  straight  or  somewhat  bent;  achenes  lenticular;  style 
slender,  jointed  with  the   achenes;   stigmas  2. 

Klickitat    and    Skamania    Counties,    Washington.^     Type:     along   mountain 
streams,   Klickitat  County,  Washington  (Siiksdorf  1315). 


150.  Carex  eurycarpa  Holm. 
Well-fruited  Sedge.     Fig.  826. 

Carex   eurycarpa  Holm,   Am.   Journ.   .Sci.    IV.    20:    303.      1905. 

Loosely  cespitose  and  long  stoloniferous  from  creeping 
rootstocks,  the  culms  aphyllopodic,  4-9  dm.  high,  slender, 
sharply  triangular,  roughened  above.  Leaves  several  to 
a  culm,  the  blades  flat  with  revolute  margins.  3-4.5  mm. 
wide,  roughened  towards  apex,  the  lower  sheaths  minutely 
hispidulous  and  rounded  dorsally,  olive  tinged  and  spar- 
ingly filamentose  ventrally;  staminate  spike  niore  or  less 
peduncled,  usually  3-4  cm.  long;  lateral  spikes  3-5,  the 
upper  often  staminate  above,  sessile  or  short-peduncled,  2-4 
cm.  long,  4-6  mm.  wide,  the  numerous  perigynia  ap- 
pressed;  lowest  bract  usually  exceeding  the  culm ;  scales 
lanceolate,  short  acuminate,  purplish  brown  with  prominent 
light  midvein ;  perigynia  sulDorbicular  or  broadly  obovate, 
2.75  mm.  long,  2  mm.  wide,  several  nerved  on  both  faces, 
puncticulate,  minutely  roughened,  greenish  or  straw- 
colored,  rounded  and  substipitate  at  base,  and  rounded  and 
abruptly  minutely  beaked  at  orifice,  the  beak  0.5  mm.  long, 
emarginate ;    achenes  lenticular;    style  slender;    stigmas  2. 

In  boggy  meadows.  Transition  Zone;  Washington  to  northern 
California  and  extending  south  in  the  Sierra  Nevada  to  El  Dorado 
County.  Type  locality:  Falcon  Valley,  Klickitat  County,  Washing- 
ton. 


151.  Carex  oxycarpa  Fiulm. 
Sharp- fruited  Sedge.     Fig.  827. 

Carex  oxycarpa  Holm,  Am.  Journ.  Sci.   IV.  20:   303.     1905. 

Carex  eurycarpa  oxvcarpa  Kiikenth.  in  Engler  Pflanzenreich  4-'_:  339.     1909. 

Carex  egregia   Mackenzie,    Bull.   Torrey    Club   42:    414.      1915. 

Looselv  cespitose  and  stoloniferous  from  creeping  root- 
stocks,  the  culms  aphyllopodic,  4.5-9  dm.  high,  sknder,  sharply 
triangular,  slightly  roughened  above.  Leaves  3-4  to  a  culm, 
the  blades  flat  with  revolute  margins,  2-3  mm.  wide,  roughened 
towards  apex,  the  lower  sheaths  hispidulous  and  scarcely 
carinate  dorsallv  and  light  brownish  ventrally;  terminal  spike 
staminate,  stalked  ;  lateral  spikes  4-5,  the  upper  1-2  staminate, 
the  lower  2-4  pistillate  or  androgynous,  sessile  or  short-pe- 
duncled, 2.5-4.5  cm.  long,  5  mm.  wide,  the  perigynia  numer- 
ous, appressed-ascending;  lowest  bract  exceeding  inflores- 
cence ;  scales  lanceolate,  acute,  purplish  black  with  lighter  mid- 
vein  ;  perigvnia  oblanceolate  or  narrowly  obovate,  3.5  mm. 
long",  1.5  mm.  wide,  3-5  striate  on  both  faces,  granular  rough- 
ened', brownish,  rounded  and  substipitate  at  base  and  rounded 
and  abruptly  minutely  apiculate  at  apex,  the  orifice  entire ; 
achenes  lenticular;   style   slender;   stigmas  2. 

Wet  meadows.  Transition  Zone:  from  northern  California  tn  Wash- 
ington and  east  to  Idaho.  Probably  a  form  of  Carex  eurycarpa  Holm 
Type  locality:   west  Klickitat  County,  Washington. 
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152.  Carex  lyngbyei  Hornem. 
Lyngbye's  Sedge.     Fig.  828. 

Carex  Ivngbxci  Hornem.   Fl.   Dan.  PI.   1888.      1827. 

Caie.v   crypt'ocarpa   C.   A.   Meyer,    Mem.    Acad.    St.    Petersb.    1 :    226.    />/.    14. 

1831. 
Carex  scouleri  Torr.  Ann.   Lye.  N.   Y.  3:   399.      1836. 
Carex  filipendula   Drejer   Rev.   Crit.   Carex   46.      1841. 
Carex  maeouitii  A.   Bennett  in  Macoun  Cat.  Canad.   PI.  4:   147.      1888. 
Carex  quaHciimeiisis  Bailey,  Bull.  Torrey  Club  20:  428.      1893. 

Strongly  long  stoloniferous,  the  culms  varying  from  rather 
slender  to  very  stout.  3-9  dm.  high,  the  lowermost  leaves  (of  first 
year's  growth )  witli  very  long  blades,  the  lower  of  the  second 
year's  growth  with  sliorter  blades  than  the  upper.  Leaf-blades 
flat,  2-12  mm.  wide ;  uppermost  spike  staminate,  long-peduncled  ; 
lateral  spikes  2-6,  the  upper  1  or  2  often  staminate  or  androgynous, 
the  lower  pistillate,  dropping  on  slender  smooth  peduncles,  densely 
manv-flowered,  linear  or  oblong,  2-8  cm.  long,  5-10  mm.  wide; 
bracts  leaf-like,  the  lower  exceeding  the  culm  ;  scales  lanceolate, 
acuminate,  much  exceeding  perigynia,  dark  brown  with  straw- 
colored  keels  ;  perigynia  oblong-oval,  biconvex,  2.5-3  mm.  long, 
more  or  less  nerved,  straw  colored  or  at  length  brownish,  coriace- 
ous, puncticulate,  rounded  and  slightly  stipitate  at  base,  abruptly 
minutely  beaked,  the  beak  entire;  achenes  lenticular;  stigmas  2. 

Along  the  coast,  Canadian  Zone;  Humboldt  County,  California,  to  the 
Aleutian  Islands;  also  known  from  eastern  Asia,  Greenland,  Iceland,  and 
northern  Europe.     Type  locality:    Faroe  Islands,  Europe. 


153.  Carex  obnupta  Bailey 


Slough  Sedge. 


Fig.  829. 


Fl.   Bor.   Am.   2:   220. 


221.      1840 
1880 
1891 


not 


Carer  sitchensis   Boott  in  Hook. 

not   Prescott.  ^         ^   i--    „      ,,, 

Carex  aquatilis  VV.   Boott  in  S.   Wats.   Bot.   Calit.   2:   241. 

Wahl 
Carex  obnupta  Bailey,   Proc.   Calif.   Acad.   Sci    II.  3:    104. 
Carex  magniftca  Dewey;   Holm,  Am.  Journ.   Sci.   IV.   17.   316.      1904. 

With  long  stout  stolons,  the  culms  5-15  dm.  high,  sharply 
triangular,  roughened  above.  Leaves  5-10  clustered  near 
the  base,  the  blades  5-8  mm.  wide,  thick,  much  roughened 
above-  staminate  spikes  2-3,  linear;  pistillate  spikes  2--4, 
oblong  to  linear-cvlindric,  3-10  cm.  long,  4-8  mm.  wide, 
manv-flowered,  the  upper  sessile  or  nearly  so,  the  lower 
more  or  less  stronglv  peduncled ;  bracts  exceeding  culms^; 
scales  narrowlv  ovate,  concealing  perigynia,  sharp-pointed, 
blackish;  perigvnia  3-3.5  mm.  long,  1.5-2  mm.  wide,  cori- 
aceous, abruptlv  minutely  beaked,  the  beak  entire  or  nearly 
so ;  achenes  lenticular ;  style  slender ;  stigmas  2. 

In  the  coastal  counties.  Transition  and  Canadian  Zoiies;  Monterey 
Bay  California,  north  to  Vancouver  and  Bntish  Columbia.  Type 
locality:   San   Mateo   County.   California. 


154.  Carex  yosemitana  Bailey. 
Yosemite  Sedge.     Fig.  830. 

Carex  sartwelliana  Olney,   Proc.  Am.  Acad.   7:   396.      1868,   not  C.   Sartwellii 

Dewey,   1842. 
Carex  voscmitana  Bailey,  Mem.  Torrey  Club  1:  8.      1889. 
Carex  coiigdoni  Bailey,  Bot.  Gaz.  21:  6.      1896. 

Cespitose  from  stout  rootstocks,  the  culms  3-9  dm.  high,  sharply 
triangular,  much  exceeding  the  leaves.  Foliage  softly  pubescent, 
the  blades  not  rigid,  flat  with  revolute  margins.  3-7  mm.  wide; 
terminal  spike  staminate,  linear,  12-25  mm.  long,  more  or  less 
peduncled.  occasionally  with  a  few  perigynia,  the  scales  ciliate ; 
pistillate  spikes  3-4.  more  or  less  separate,  sessile  or  slightly 
peduncled.  erect,  oblong-cylindric,  12-20  mm.  long.  4.5-6  mm.  wide, 
closely  flowered  with  40-200  appressed  perigynia.  often  staminate 
at  apex ;  scales  lance-ovate,  sharp-pointed,  ciliate  and  pubescent, 
chestnut-brown  with  3-nerved  green  center  and  hyaline  margins  : 
perigvnia  3-3.5  mm.  long.  1.25  mm.  wide,  obovoid  or  oblong  obovoid,  obscurely  nerve 
at  ba"se,  abruptly  short-beaked,  the  beak  0.5  mm.  long,  obliquely  cut.  at  length  b 
achenes  triangular;    style  slender,  jointed  with  achene  ;    stigmas  3. 

Central   and   southern   Sierra  Nevada  and   San  Jacinto   Mountains   of  California;     Transition 
locality:    Yosemite  Valley. 


d,  tapering 
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155.  Carex  oregonensis  Olney. 
Oregon  Sedge.     Fig.  831. 

Carcx  oregonensis  Olney,  Proc.  Am.  Acad.  8:  407.      1872. 
Carex  halliana  Bailey,  Bot.  Gaz.  9:  117.      1884;  not  Carex  hallii  Olney 
1871. 

Rootstocks  slender,  woody,  creeping,  the  culms  1.5-4  dm. 
high,  rigid,  smooth,  sharply  angled,  the  basal  sheaths  spar- 
ingly reddish  purple.  Leaves  clustered  towards  base,  the 
blades  thick  and  rigid,  glabrous,  3-5  mm.  wide,  canaliculate, 
mostly  exceeding  the  culms ;  terminal  2-3  spikes  staminate, 
linear,  8-16  mm.  long ;  pistillate  spikes  3-4,  1.5-4.5  cm.  long, 
4.5-6  mm.  wide,  approximate  or  the  lower  more  or  less  sepa- 
rate, erect-appressed.  closely  flowered  above  or  loosely 
below,  the  peduncles  little  exserted,  the  20—10  perigynia 
appressed-ascending;  lowest  bract  exceeding  culm;  scales 
ovate,  acute  to  cuspidate,  chestnut  brown  with  hyaline  mar- 
gins and  3-nerved  green  center ;  perigynia  ovoid,  obtusely 
triangular,  4—5  mm.  long,  2-2.5  mm.  wide,  densely  short- 
pubescent,  rounded  at  base,  tapering  into  a  bidentate  beak 
one-third  to  one-half  length  of  body,  the  teeth  0.5  mm.  long ; 
achenes  triangular,  jointed  with  the  style ;  stigmas  3. 

Mountain  meadows,  Boreal  Zone;  from  southern  Washington  to 
Siskiyou  County,   California.     Type  locality:   Oregon. 


156,  Carex  lanuginosa  Michx. 
Woolly  Sedge.     Fig.  832. 

Carex   lanuginosa  Michx.   Fl.    Bor.   Am.   2:    175.      1803. 
Carex  pellita  Muhl.  in  Willd.   Sp.  PI.  4:  302.      1805. 
Carex  watsoni  Olney,    Bot.    King's   Exped.    370.      1871. 
Carex  filiformis  latifolia  Boeckl.    Linnaea   41:    309.      1877. 

Rootstocks  Stout,  long-creeping,  the  culms  stoutish, 
more  or  less  reddened  and  hlamentose  at  base,  6-9  dm. 
high,  sharp  angled  and  rough  above.  Leaf-blades  flat, 
2-4  mm.  wide,  rough ;  staminate  spikes  1-3,  3-4  mm. 
wide,  up  to  3  cm.  long,  distant;  pistillate  spikes  1-3. 
oblong-cylindric,  1-5  cm.  long,  5-7  mm.  wide,  sessile  or 
short-peduncled,  closely  flowered  with  25-50  perigynia; 
lower  bracts  mostly  exceeding  the  culm;  scales  lanceo- 
late, acuminate  or  aristate,  narrower  than  and  shorter  or 
longer  than  the  perigynia,  reddish-brown  tinged,  the 
margins  hyaline  ;  perigynia  ovoid,  2.5-3.5  mm.  long,  2  mm. 
wide,  densely  pubescent,  the  nerves  obscure,  rounded  at 
base,  abruptly  short-beaked,  the  beak  bidentate.  the  teeth 
0.5-1  mm.  long;  achenes  triangular,  jointed  with  style; 
stigmas  3. 

Swampy  places.  Transition  Zone;  Nova  Scotia  to  British  Co- 
lumbia, south  to  District  of  Columbia,  Missouri,  New  Mexico, 
and  southern  California.  Type  locality:  "ad  lacus  Mistassins," 
Canada. 


157.  Carex  lasiocarpa  Ehrh. 
Slender  Sedge.    Fig.  833. 

Carex  lasiocarpa  Ehrh.   in   Hannoev.   Magaz.   9:    132.      1784. 
Carex  splendida  Willd.   Prodr.   Fl.   Berol,  33,  pi.  1,  f.  3.      1787. 
Carex  filiformis   Good.   Trans.   Linn.    Soc.   2:    172.  pi.  20,  /.   5.      1794; 

not  L. 

Cespitose,  freely  long  stoloniferous.  the  stolons  tough, 
slender,  the  culms  3-10  dm.  high,  slender  but  stiff,  smooth 
or  roughened  above,  obtusely  angled,  strongly  reddened  and 
filamentose  at  base.  Leaves  shorter  than  the  _  culm,  the 
blades  very  narrow  and  attenuate  prolonged,  involute.  2 
mm.  wide  or  less,  rough  on  the  inrolled  margin  ;  staminate 
spikes  1-3.  usually  2.  long-peduncled.  3-6  cm.  long;  pistil- 
late spikes  1-3,  cylindric,  1-5  cm.  long,  about  6  mm.  thick, 
erect,  sessile  or  the  lower  distant  and  short-peduncled ; 
bracts  leaf-like,  the  lowest  about  equalling  the  culm  ;  scales 
ovate,  shorter  than  or  equalling  the  perigynia.  acute  or  short- 
awned,  green  with  hyaline  margins  and  reddish  brown 
tinged;  perigynia  oval-ovoid,  ascending,  3-3.5  mm.  long.  1.75 
mm.  thick,  densely  pubescent,  green,  coriaceous,  contracted 
at  base,  tapering  into  the  short-bidentate  beak,  the  teeth 
0.5-1  mm.  long,  achenes  triangular ;  style  slender,  jointed 
with  the  achene ;  stigmas  3. 

Sphagnum  swamps.  Transition  Zone;  Newfoundland  to  British 
Columbia,  south  to  New  Jersey,  Iowa,  Colorado,  and  Washington. 
Type  locality:    Europe. 
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158.  Carex  sheldonii  Mackenzie. 
Sheldon's  Sedge.    Fig.  834. 

Carex  sheldonii  Mackenzie,   Bull.  Torrey  Club  42:   618.      1915. 

Strongly  stoloniferous,  the  culms  6-9  dm.  high,  very 
smooth  below  the  spikes,  neither  bright  colored  nor  fibril- 
lose  at  the  base.  Leaves  about  four,  the  blades  5-6  mm. 
wide,  .2-4  dm.  long  (or  longer  on  the  sterile  shoots),  spar- 
ingly short-pubescent'  as  are  the  sheaths,  the  latter  dark- 
tinged  at  the  mouth,  the  basal  breaking  and  slightly  fila- 
mentose ;  staminate  spikes  2-3,  distant ;  pistillate  spikes 
usually  two,  widely  separate,  sessile  or  short-peduncled, 
oblong-cylindric,  2-5  cm.  long,  8-10  mm.  wide,  rather  closely 
25-60-flowered ;  lowest  bract  sheathing,  exceeding  inflores- 
cence ;  scales  ovate-lanceolate,  sharp  pointed,  exceeded  by 
the  perigynia.  brownish  with  several  nerved  green  center 
and  hyaline  margins ;  perigynia  lanceolate,  obscurely  trian- 
gular, 5-6  mm.  long,  2  mm.  wide,  little  inflated,  short- 
pubescent,  prominently  about  15-nerved,  tapering  into  a 
bidentate  beak  2  mm.  long,  the  teeth  less  than  1  mm.  long ; 
achenes  triangular ;  style  slender,  straight,  continuous  with 
achene  ;  stigmas  3. 

In  swamps,  Transition  Zone;  Idaho  to  Oregon  and  northeastern 
California.     Type  locality:   Clark's  Creek,   Oregon. 


159.  Carex  atherodes  Spreng. 

835. 


Awned  Sedge. 


Fig. 


1792. 


Carex  aristata  R.   Br.  Frank.  Journ.   751.      1S23;   not  Honck. 

Carex  atherodes  Spreng.   Syst.  Veg.  3:  828.      1826. 

Carex  trichocarpa  aristata  Bailey,   Bot.   Gaz.    10:  294.      1885. 

Rootstocks  with  stout  stolons,  the  culms  6-12  dm. 
high,  stout,  sharp-angled,  smooth  or  roughish  above. 
Leaf-blades  elongated,  4-12  mm.  wide,  flat,  nodulose, 
more  or  less  pubescent  beneath,  the  sheaths  soft  pubes- 
cent, brownish  or  purple  tinged,  quickly  broken  ;  stam- 
inate spikes  2-6,  slender,  long-stalked ;  pistillate  spikes 
3-5,  remote,  cylindric,  sessile  or  the  lower  short-stalked, 
loosely  flowered  at  the  base,  densely  above,  2-10  cm.  long, 
12-16  mm.  wide;  bracts  leaf-like,  the  lower  1-2  e.xceeding 
the  culm  ;  scales  oblong-lanceolate,  the  upper  shorter  than 
the  perigynia.  rough  awned,  3-nerved ;  perigynia  ascend- 
ing, lanceolate,  glabrous,  conspicuously  many  ribbed, 
8-12  mm.  long,  rounded  and  substipitate  at  base,  tapering 
into  the  very  deeply  bidentate  beak,  the  teeth  widely 
spreading,  1^  mm.  long;  achenes  triangular,  short  stipi- 
tate ;  style  slender,  straight,  continuous  with  achene ; 
stigmas  3. 

Swamps,  Transition  Zone;  Ontario  to  Yukon,  south  to  New 
York,  Missouri,  Kansas,  Utah,  and  Oregon;  also  widely  dis- 
tributed in  northern   Evirasia.     Type  locality:    Arctic  America. 


160.  Carex  viridula  Michx. 
Green  Sedge.     Fig.  836. 

Carex  viridula  Michx.   Fl.   Bor.  Am.   2:   170.      1803. 

Carex  oederi  Schw.  &  Torr.  Ann.  Lye.  N.  Y.   1:   334.      1825;  not   Retz. 

Carex  urbanii  Boeckl.  Bot.  Jahrb.  7:  280.      1886. 

Carex  flava  recterostrata  Bailey,   Bot.   Gaz.   13:  84.      1888. 

Densely  cespitose,  the  culms  0.7-4  dm.  high,  smooth,  bluntly 
triangular,  not  yellowish  green.  Leaf-blades  1.5-3  mm.  wide, 
canaliculate,  the  sheaths  not  prolonged  at  the  throat ;  terminal 
spike  usually  staminate.  sessile  or  short-peduncled,  3-15  mm.  long; 
pistillate  spikes  2-16,  oblong  or  globose-oblong,  4-12  mm.  long, 
4-7  mm.  wide,  aggregated  and  sessile  or  the  lower  separate  and 
exsert-peduncled,  with  15-30  spreading  perigynia;  bracts  leaf-like, 
usually  erect  and  the  lower  much  exceeding  culm,  strongly  sheath- 
ing;  scales  ovate,  much  shorter  than  the  perigynia.  obtuse  or  _ 
acutish,  straw-color  with  greenish  midvein  and  hyaline  margins, 
often  reddish  brown  tinged ;  perigynia  2-3  mm.  long,  obovoid, 
obtusely  triangular,  not  inflated,  many-nerved,  tapering  at  base, 
abruptly  beaked,  the  beak  whitish  tipped,  minutely  bidentate. 
scarcely  half  length  of  body;  achenes  triangular;  style  slender, 
jointed  witli  achene ;  stigmas  3. 

Lake  and  river  banks.  Transition  and  Canadian  Zones;  Xewfoundland  to 
Alaska,  south  to  New  Jersey,  Indiana,  Colorado,  Utah,  and  northern  Cali- 
fornia.    Type   locality:   Canada. 
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161.  Carex  pauciflora  Lightf. 
Few-flowered  Sedge.     Fig.  SoJ. 

Carcx  pauciflora  I.ightf.   Fl.   Scot.   543.  />/.  6.      17T7. 


Culms  l-few  together  from  slender  long  running  rootstocks,  10-25 
cm.  liigli,  triangular,  slender,  roughened  on  the  angles.  Leaves  2-3  to  a 
culm,  the  blades  canaliculate,  light  green,  1-1.5  mm.  wide;  spike  solitary 
androg\'nous,  the  staminate  flowers  1-6,  conspicuous ;  bracts  none  ;  scales 
lanceolate,  acutish,  the  staminate  flosel}-  appressed,  the  pistillate  early 
falling;  perigynia  1-6.  reflexed,  jointed  to  rachis  and  soon  deciduous, 
2-3  times  length  of  scale,  greenish  straw  color,  linear-lanceolate,  ob- 
scurely triangular,  6-8  mm.  long,  barely  1  mm.  wide,  obscurely  several 
nerved,  glabrous,  rounded  and  substipitate  at  base,  tapering  into  the 
slender  entire  beak  with  oblique  orifice ;  achenes  linear-oblong,  2  mm. 
long,  continuous  with  the  long  slender  style  ;  stigmas  3. 


S|)hagnum  bogs,  Canadian  Zone;  Newfoundland  to  Alaska,  south  to  Connecticut, 
Pennsj-lvania,   Michigan,   and   Washington.     Type   locality:     Scotland. 


162.  Carex  vesicaria  L. 

Inflated  Sedge.     Fig.  838. 

Carex  vesicaria  L.  Sp.  PI.  979.      1753. 

Care.v  monile  Tuckerm.   Enuni.  Meth.  20.      1843. 

Carex  vesicaria  obtiisisqiianiis   Bailey,    Bot.    Gaz.    9:    121.      1SS4. 

Carex  monile  colorata  Bailey,  Mem.  Torrey  Club   1 :   39.      1889. 

Carex  monile  pacifica  Bailey,   Proc.  Calif.  Acad.   Sci.  II.  3:   105.      1891. 

Rootstocks  short-creeping  and  stoloniferous,  the  culms  3-9 
dm.  high,  acutely  angled  and  rough  above,  slender  to  stoutish, 
aphyllopodic  and  purplish  tinged  at  base.  Leaf -blades  3-6  mm. 
wide,  the  sheaths  sparingly  nodulose  dorsally  and  usually  some- 
what breaking  and  filamentose  ventrally ;  staminate  spikes  2-4. 
linear,  2-4  cm.  long,  2.5^  mm.  wide ;  pistillate  spikes  1-3, 
sessile  or  short-peduncled.  erect,  oblong-cylindric,  2.5-7  cm. 
long,  6-15  mm.  wide,  many-flowered,  more  or  less  strongly 
separate  ;  lower  bracts  exceeding  culms ;  scales  ovate  or  lanceo- 
late, one-half  to  two-thirds  length  of  perigynia,  acute,  acuminate 
or  short  awned ;  perigynia  ovoid,  round  in  cross  section,  ascend- 
ing, 5-8  mm.  long,  yellowish  green  or  darker-tinged,  8-10- 
nerved,  the  beak  smooth  2  mm.  long,  the  teeth  erect.  0.5  mm. 
long;  achenes  triangular;  style  continuous  with  achene ; 
stigmas  3. 

Wet  meadows  and  swamps.  Transition  Zone;  Quebec  to  British  Co- 
lumbia, south  to  Pennsylvania,  Ohio,  and  in  California  as  far  as  Marin 
and  Tulare  Counties;  widely  distributed  in  Eurasia  and  found  in  north- 
ern Africa.     Very  variable.     Type  locality:   Europe. 


163.  Carex  exsiccata  Bailev. 


Western  Inflated  Sedge. 


Fig.  839. 


1840. 
1872. 


Carcx  vesicaria  major  Boott  in  Hook.  Fl.   Bor.  Am.  2:   221. 
Carex  vesicaria  lauccohita  OIney,   Proc.  Am.   Acad.   8:   407. 
Care.v  vesicaria   globosa   Olney,   I.e.    408.      1872. 
Carex   exsiccata   Bailey,   Mem.   Torrey   Club   1 :    6.      1889. 

Rootstocks  stout,  short-creeping,  the  culrps  stout,  3-10 
dm.  high,  acutely  triangular  and  rough  above,  aphyllopodic. 
more  or  less  purplish  tinged  at  base.  Leaf-blades  3-6  mm. 
wide,  the  sheaths  sparingly  nodulose  dorsally  and  usually 
somewhat  breaking  and  filamentose  ventrally ;  staminate 
spikes  2-4,  2-4.5  cin.  long,  narrow ;  pistillate  spikes  1-3, 
sessile  or  short-peduncled,  more  or  less  strongly  separate, 
erect,  cylindric,  2-7  cm.  long,  10-14  mm.  wide,  closely  many- 
flowered  ;  lower  bracts  exceeding  culm ;  scales  lanceolate 
ovate,  narrower  than  and  about  half  length  of  perigynia. 
sharp-pointed ;  perigynia  lanceolate,  ascending,  7-10  mm. 
long,  little  inflated,  olive  green,  8-10-ri1)bed,  tapering  to  the 
beak,  the  beak  1.5-2  min.  long,  smooth,  the  teeth  erect,  0.5 
mm.  long ;  achenes  triangular ;  style  slender,  continuous 
with  the  achene  ;  stigmas  3. 

Wet  places.  Transition  Zone;  southern  Alaska  to  middle  Cali- 
fornia, east  to  Montana;  in  California  confined  to  the  Coast  Ranges 
from  San  Mateo  County  northward.     Type  locality:   Columbia   River. 
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164.  Carex  rostrata  Stokes. 
Beaked  Sedge.    Fig.  840. 

Carex  vesicaria  j8  L.  Sp.  PI.  979.      1753. 

Carex  rostrata  Stokes  in  With.  Arrang.  Brit.  PL  ed.  2,  2:  1059.    1787. 

Carex  amt^uUacca  Good.  Trans.  Linn.   Soc.  2:   207.      1794. 

Carex  utriciilata  Boott  in  Hook.  Fl.   Bor.  Am.  2:   221.     1840. 

Cespitose  and  stoloniferous,  the  culms  stout,  phyllopodic, 
3-12  dm.  high,  obtusely  triangular,  rough  above  the  lowest 
spike.  Leaf-blades  2-12  mm.  wide,  the  sheaths  strongly 
nodulose  dorsally  and  little  if  at  all  breaking  and  hlamentose 
ventrally ;  staminate  spikes  2—1,  slender,  1-6  cm.  long,  4  mm. 
wide ;  pistillate  spikes  2-A,  erect,  remote,  cylindric,  densely 
many-flowered,  sessile  or  short-peduncled,  5-15  cm.  long. 
6-20  mm.  wide,  the  perigynia  spreading-ascending  or  at  ma- 
turity spreading;  lower  bracts  exceeding  culm;  scales 
lanceolate,  narrower  than  and  from  shorter  to  longer  than 
the  perigynia.  acute  or  awned ;  perigynia  ovoid,  round  in 
cross-section.  4-6  mm.  long.  2  mm.  wide,  several-nerved, 
membranaceous,  inflated,  greenish  straw  color  or  darker 
tinged,  abruptly  beaked,  the  beak  smooth,  1.5-2  mm.  long, 
with  erect  or  spreading  teeth  1  mm.  long  or  less  ;  achenes 
triangular;  style  slender,  continuous  with  achene;  stigmas  3. 

Swampy  places,  Transition  and  Canadian  Zones;  Labrador  to 
-Alaska,  south  to  Delaware,  Xew  Mexico,  and  California;  widely 
distributed   in    Eurasia.     Type   locality:   Great    Britain. 


165.  Carex  retrorsa  Schw. 
Retrorse  Sedge.     Fig.  841. 

Carex  retrosa  Schw.  Ann.  Lye.  N.  Y.   1:  71.     1824. 
Carex  hartii  Dewey,  Am.  Journ.   Sci.   IL   41:   226.      1866. 

Cespitose  from  short  rootstocks.  stoloniferous.  the 
culms  stout.  5-10  dm.  high,  smooth  or  slightly  _  rough, 
much  exceeded  by  upper  leaves  and  bracts.  Leaf-blades 
4-10  mm.  wide,  flat,  tliin,  rough-margined,  nodulose,  not 
clustered  at  base,  the  sheaths  brownish  hyaline  ventrally ; 
terminal  1-3  spikes  staminate,  linear,  more  or  less 
pcduncled :  pistillate  spikes  3-8,  cylindric.  densely  many- 
flowered,  erect,  aggregated  and  short-peduncled  or  the 
lower  strongly  separate  and  long-peduncled ;  bracts 
short-sheathing;  scales  lanceolate,  acute  or  acuminate, 
about  equalling  body  of  perigynia,  straw  color  with  green 
midvein.  often  purplish  brown  tinged ;  perigynia  spread- 
ing or  the  lower  reflexed  at  inaturity,  yellowish  green, 
inflated,  7-10  mm.  long,  3  mm.  wide,  the  body  ovoid,  sub- 
orbicular  in  cross  section,  coarsely  about  10-nerved, 
rounded  at  base,  membranaceous,  rather  abruptly  taper- 
ing into  the  sinooth  bidentate  beak  2-3.5  mm.  long,  the 
slender  teeth  erect.  0.5  mm.  long;  achenes  triangular; 
style  slender,  very  abruptly  bent,  continuous  with  achene ; 
stigmas  3. 

Swamps  and  wet  meadows,  tapper  Sonoran  and  Transition 
Zones;  Newfoundland  to  British  Columbia,  south  to  northern 
Xew  Jersey,   Iowa,   and   Oregon.     Type  locality :   Massachusetts. 


166.  Carex  hystricina  Mtihl. 
Porcupine  Sedge.     Fig.  842. 

Carex  hystricina  Muhl.  in  Willd.   Sp.  PL  4:   282.      1805. 
Carex  cooleyi  Dewey,  Am.  Journ.   Sci.  48:   144.      1845. 

Cespitose  and  stoloniferous,  the  culms  3-9  dm.  high,  reddish 
purple  at  the  base,  rough  above.  Leaf-blades  3-8  nun.  wide,  the 
basal  sheaths  often  breaking  and  fllamentose ;  staminate  spike  1-5 
cm.  long,  2.5-4  mm.  wide,  slender-stalked,  the  scales  rough-awned ; 
pistillate  spikes  1-4,  approximate  or  strongly  separate,  densely 
many-flowered,  oblong  or  oblong-cylindric.  1-6  cm.  long,  10-14 
mm.  wide,  the  lower  slender-stalked  ;  lower  bracts  exceeding  the 
culm ;  scales  rough  awned,  narrower  and  mostly  shorter  than  the 
perigynia,  green,  3-nerved ;  perigynia  narrowly  ovoid,  ascending 
or  at  length  spreading,  5-6  mm.  long.  1.5-2  mm.  wide,  finely  15-20- 
nerved,  greenish  straw  color,  rounded  and  short-stipitate  at  base, 
tapering  into  a  smooth  bidentate  beak  2  tnm.  long,  the  slender 
teeth  erect ;  achenes  triangular ;  style  slender,  continuous  with  the 
achene ;  stigmas  3. 

Swampy  soiL  Transition  Zone;  Xew  Brunswick  to  Washington,  south  to 
Pennsylvania,  Texas,  Arizona,  and  Trinity  County,  California.  Rare  and 
local   in  our  area.     Type  locality:   Pennsylvania. 
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167.  Carex  comosa  Boott. 
Bristly  Sedge. 


Fig.  843. 

Care.v  fiircata  Ell.   Sketch  Bot.  2:   552.      1824;   not  Lappeyr   1813. 

Carex  comosa   Boott,   Trans.   Linn.   Soc.    20:    117.      1846. 

Carex  pseudo-cyperus  comosa    Boott,    111.    Car.    4:    141.      1867. 

Carex  psetido-cvperus  americana  Hochst.;   Bailey,  Mem.   Torrey  Club 
1:   54.      1889. 

Cespitose   and   not   stoloniferous,   the   culms   stout.   5-15 

dm.    high,    very    sharply    angled,    strongly    roughened    to 

smooth.     Leaves  very  nodulose,  the  blades  6-14  mm.  wide, 

flat  with  revolute  margins,  the  basal  sheaths  not  breaking 

nor   filamentose ;    staminate   spike   3-7   cm.    long,    4-7   mm. 

wide,    slender-stalked,    the    scales    rough-awned ;    pistillate 

spikes  1-4,  densely  many-flowered,  oblong-cylindric,  1-6  cm. 

long,  12-14  mm.  wide,  the  upper  erect  and  short-peduncled, 

the    lower    slender-stalked    and    at    length    nodding;    lower 

bracts   exceeding  culm ;   scales  narrow,   very   rough-awned, 

mostly   shorter   than    the   perigynia,   greenish   or   brownish 

tinged;   perigynia  lanceolate,  rigid,  5-7  mm.  long,   1.5  mm. 

wide,    greenish    or    brownish    tinged,    round-tapering    and 

stipitate  at  base,  closely  many-ribbed,  reflexed  when  mature,  tapering  into  a  smooth  strongly 

bidentate  beak  with  recurved  spreading  awns  1.5-2  mm.  long;    achenes  triangular,  continuous 

with  style  ;   stigrnas  3. 

Swamps,  Transition  Zone;  Nova  Scotia  to  Minnesota,  south  to  Florida  and  Louisiana,  and  very  locally  on 
!he  Pacific  Coast  from  San  Francisco  Bay  to  Washington,  and  east  to  Idaho.  A  stray  plant  has  been  collected 
in  the  San  Bernardino  Valley.     Type  locality:    Georgia  and  Carolina. 


Family  12.    PHOENICACEAE. 

Palm  Family. 

Tall  or  low  trees  with  unbranched  cylindrical  trunks,  bearing  a  tuft  of  large 
leaves  at  the  apex,  clothed  below  by  the  persistent  leaf-bases.  Leaves  plaited  in 
the  bud,  fan-shaped  or  pinnate,  long-petioled,  with  the  stalks  clasping  at  the  base 
by  broad  tough  fibrous  sheaths.  Flowers  small,  perfect  or  unisexual,  in  large 
compound  axillary  spadices,  surrounded  by  large  spathes.  Perianth  of  6  segments 
in  two  sets,  usually  firm  in  texture,  the  segments  distinct  or  more  or  less  united. 
Stamens  mostly  6,  sometimes  9-12;  filaments  dilated  at  base  and  more  or  less 
united;  anthers  introrse.  Ovary  of  3  more  or  less  united  or  distinct  carpels; 
styles  1-3 ;  ovules  1  to  each  cell.  Fruit  a  drupe  or  berry.  Seeds  often  hollow ; 
endosperm  horny  or  cartilaginous,   rarely  channelled,   with  the  small  cylindrical 

embryo  imbedded  near  the  surface. 

a  large   and    important   tropical    and    subtropical    family    comprising    150    genera   and    about    1000   species. 


1.    WASHINGTONIA  H.  Wendl.  Bot.  Zeit.  37:  68.     1879. 

Trees  with  tall  cylindrical  trunks,  clothed  sometimes  almost  to  the  ground  with  a  d€nse 
thatch  of  dead  drooping  leaves.  Leaves  large,  fan-shaped,  on  long  petioles  furnished  on 
the  margins  with  stout,  straight  or  recurved,  flattened  spines,  the  leaf-divisions  separating 
on  the  margins  into  slender  light  colored  fibres.  Spadix  with  long  conspicuous  spathes  sub- 
tending the  principal  branches.  Flowers  perfect.  Fruit  a  small  rounded  or  ellipsoid  black 
berry,  with  dry  thin  flesh.  Seeds  shallowly  excavated  on  the  raphal  face.  [Name  in  honor 
of    George   Washington.] 

A  genus  of  three  species,  peculiar  to  the  arid  regions  of  southwestern  United  States  and  northern 
Mexico.     Type  species,   IVashingtonia  filifera  (Linden)   Wendl. 
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Fig.  844. 


1.  Washingtonia  filifera  (Linden)  Wendl.     California  Fan  Palm. 

Pritchardia  filamentosa  Drude,   Hot.   Zeit.   34:    806.      1876, 

nonien    nudum. 
Pritchardia  filifera  Linden,  111.  Hort.  2:  32,  103.     1877. 
Washingtonia  filifera  Wendl.  Bot.  Zeit.     37:   68.     1879. 
Washingtonia    filamentosa     Kuntze,     Rev.     Gen.     2:     737. 

1891. 
Neozvasliingtonia    filamentosa    Sudw.     U.    S.     Uiv.     Forest 

Bull.    14:    105.      1897. 
Neozvashingtonia  filifera   Sudw.  Forest  Trees  Pacif.   Slope, 

199.     1908. 

A  tall  stately  tree,  often  20-40  m.  high,  with  a 

trunk   6-10   dm.    in    diameter,    clothed    sometimes 

almost  to  the  base  with  a   dense  thatch  of  dead 

leaves;  wood  light  and  soft.  Leaves  1.5-2  m.  long 

and  1-1.5  m.  wide,  pale  green,  sparsely  tomentose 

on    the    folds ;    petioles    nearly    as    long    as    the 

leaves,    about    5    cm,   broad,   with    sheaths    about 

3   dm.   wide,   and   4  dm.   long ;    spadix   often   3-4 

m.   long ;    spathes   yellowish   brown,   those  of   the     v\^ 

secondary  branches  laciniate ;   fruits  about   1   cm.     ''^ 

long. 

Occurs  in  a  few  scattered  groves  mostly  in  cafions 
along  the  base  of  the  desert  mountains,  from  White ^ 
Water  to  Carizo  Creek,  southern  California.  Especially 
fine  specimens  are  in  Palm  Springs  Canon  at  the  eastern 
base  of  the  San  Jacinto  Mountains.  Type  locality: 
described  from  plants  cultivated  in  Europe.  The 
source    of    the    seeds    is    not    definitely    known. 

Washingtonia  filifera  robusta  (Wendl.)  Parish,  Bot.  Gaz.  44:  420.  1907.  Washingtonia  robusta  Wendl. 
Garten  Zeit.  2:  198.  18S3.  A  robust  form  with  stout  trunks;  petioles  armed  throughout.  Those  of  the  typical 
form  unarmed  near  the  base  of  the  blade.  Growing  with  the  typical  form  on  the  western  borders  of  the 
Colorado  Desert.     Frequently  cultivated. 

Washingtonia  gracilis  Parish,  Bot.  Gaz.  44:  420.  1907.  Trunk  tall  and  slender;  leaf  blades  destitute  of 
filaments  or  nearly  so.  This  species  is  not  known  in  the  wild  state,  but  is  frequently  cultivated  in  California, 
usually  under  the  name  W.  robusta.  It  is  a  much  more  rapid  grower  than  W.  filifera,  and  is  known  to  reach 
a  height  of  30  m. 

Family  13.     ARACEAE. 

Arum  Family. 

Herbs  with  mostly  basal,  simple  or  compound  leaves,  and  spathaceous  inflores- 
cence, the  spathe  inclosing  or  subtending  the  spadix.  Spadix  densely  flowered, 
the  staminat^  flowers  above,  the  pistillate  below,  or  the  plants  dioecious,  or  with 
perfect  flowers  in  some  species.  Perianth  of  4-6  scale-like  segments,  or  wanting. 
Stamens  4—10;  filaments  very  short;  anthers  2-celled,  commonly  with  a  thick 
truncate  connective,  the  sacs  opening  by  dorsal  pores  or  slits.  Ovary  1-several- 
celled ;  ovules  1-several  in  each  cell ;  style  short  or  wanting ;  stigma  terminal,  com- 
monly minute  and  sessile.  Fruit  a  berry  or  utricle.  Seeds  various.  Endorsperm 
copious,  sparse  or  none. 

A  large  family  containing  about  105  genera  and  900  species,  mostly  tropical,  a  few  in  the  temperate 
zones. 


L  LYSICHITON  Schott,  Oestr.  Bot.  Wochenbl.  7:  62.    1857. 

Acaulescent  swamp  herb,  with  an  ill-scented  shiny  sap,  and  large  leaves  arising  from  a 
thick  horizontal  rootstock.  Spathe  sheathing  at  base,  usually  expanded  above  into  a  broad 
colored  lamina.  Spadix  at  first  enveloped  by  the  spathe.  becoming  long-exserted  upon  a 
stout  peduncle.  Flowers  perfect,  crowded  and  covering  the  cylindrical  spadix.  Perianth 
4-lobed.  Stamens  4,  opposite  the  perianth-lobes ;  filaments  short,  flat ;  anthers  2-celled,  open- 
ing upward.  Ovary  conical,  2-celled ;  2-ovuled ;  stigma  depressed ;  ovules  horizontal,  orthot- 
ropus.     [Greek,  meaning  loose  and  tunic,  in  allusion  to  the  spathe.] 

A  monotypic  genus   peculiar   to  the   Pacific   region   of  North  America  and   Asia. 
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1.  Lysichiton  camtschatensis  (L.)   Schott. 
Yellow  Skunk  Cabbage.  Fig  845. 

Dracontixim    caintscJiatense    L.    Sp.    PI.    968.      1753. 

Lysichiton   camtschatensis    Schott,    Oestr.    Bot.    Wochenbl.    7:    62. 

1857. 
Arctodracon    camtschaticum    A.    Gray,    Mem.    Am.    Acad.    II.    6: 

408.      1858. 

Acaulesceiit  ill-scented  swamp-inhabitating  herb,  with 
thick  peppery  rootstock.  Leaves  erect  or  ascending, 
3-15  dm.  tall,  oblong-lanceolate,  acutish,  narrowed  below 
to  a  sessile  base  or  a  short  petiole,  rather  thin, 
glabrous ;  spathe  with  a  broad  acute  blade.  6-10  cm. 
long,  yellowish  ;  spadix  4-8  mm.  long,  greenish  yellow, 
on  a  stout  peduncle  becoming  3-5  dm.  long. 

In  swamps.  Transition  and  Canadian  Zones;  Alaska  to  northern 
Idaho,  and  in  the  Coast  Ranges  to  the  Santa  Cruz  Mountains, 
California,  also  on  the  Pacific  Coast  of  Asia  to  Japan.  The  pep- 
pery roots  are  reputed  to  have  medicinal  value,  and  are  used  for 
the  treatment  of  such  skin  diseases  as  ringworm.  Type  locality: 
.\sia. 

Zantedeschia  aethiopica  (L.)  Sprang.  {Richardia  acthw['ica 
Hort.)  Common  Calla.  The  common  white  calla  of  the  gardens 
is  extensively  cultivated,  and  especially  in  central  and  southern 
California  occasionally  established  in  moist  situations.  Native  ot 
southern  .Africa. 


Family  14.     LEMNACEAE. 

Duckweed  Family. 
Minute  stemless  and  leafless  perennial  plants,  floating  free  on  the  surface  of 
fresh  water.  The  plant  body  consisting  of  a  disc-shaped,  elongated  or  irregular 
thallus,  loosely  cellular,  rootless  or  bearing  1  or  more  simple  rootlets.  Inflorescence 
composed  of  one  or  more  naked  monoecious  flowers  borne  in  a  sac-like  spathe  on 
the  edge  or  upper  surface  of  the  frond.  Flowers  consisting  of  a  single  stamen  or 
a  single  flask-shaped  ovary.  Anther  with  2  or  4  pollen-sacs  ;  pollen-grains  bar- 
bellate.  Pistil  narrowed  to  the  funnel-shaped  scar-like  stigmatic  apex,  1 -celled ; 
ovules  1-6,  erect  or  inverted.     Fruit  a  1-6-seeded  utricle ;  seeds  large ;  embryo 


straight 


A  familv  of  4  genera  and  about  26  mostly  widely  distributed  species.  The  simplest  and  smallest  of 
flowering  plants,  propagating  by  the  proliferous  growth  of  a  new  individual  froni  a  cleft  m  the  edge  or 
base  of  the  frond,  also  by  autumnal  fronds  m  the  form  of  minute  bull)lets  which  sink  to  the  bottom 
of  the  water,  but  arise  and  vegetate  in  spring.     The  flowers  are  scarce,  in   some  species  hardly  ever  seen. 


Rootlets    present,    1    or    more. 

Rootlets    more   than    1,   fascicled. 

Rootlets    1. 
Rootlets   none. 


1.  Spirodela. 

2.  Lemna. 

i.    Wolffiella. 


1.  SPIRODELA  Schleid.  Linnaea  13:  391.     1839. 

Fronds  disc-shaped,  7-12-nerved,  the  stipe  attached  to  the  frond  back  of  and  under  the 
basal  margin.  Rootlets  several,  fascicled,  these  and  the  nerves  of  the  fronTi  with  a  single 
bundle  of  vascular  tissue.  Reproductive  pouches  2,  triangular,  opening  as  clefts  m  either 
margin  of  the  basal  portion  of  the  frond.  Spathe  sac-like.  Spadi.K  of  1  pistillate  and  z 
staminate  flowers  from  the  reproductive  pouches.  Filaments  curving  upward  from  the 
margin  of  the  frond ;  anthers  2-celled.  longitudinally  dehiscent.  Ovule  2.  anatropous.  Fruit 
rounded  wing-margined.     [Greek,  referring  to  the  cluster  of  rootlets.] 

A  genus  of  3  species,  two  American  and  one  Asiatic  and  Australian.     Type  species,  Lcmna  polyrhica  L. 

1.  Spirodela  polyrhiza  (L.)  Schleid. 
(Greater  Duckweed.    Fig.  846. 

Lcmiw  t^ojyrliisa  L.  Sp.  PI.  970.     1753. 

Stirodcla   pulyrhiza  Schleid.  Linnaea   13:   392.      1839. 

Fronds  solitary  or  united  in  colonies  of  2-5,  round- 
obovate.  3-6  mm.  long,  flat  and  dark  green  on  the 
upper  surface,  slightlv  convex  and  purplish  beneath, 
5-11-nerved;  rootlets  5-11:  rootcap  large,  sharp- 
pointed  ;  spathe  a  complete  sac.  opening  at  the  upper 
end ;    seed  slightly  compressed,   smooth. 

In  slow-running  streams,  ponds  and  shallow  lakes, 
widely  distributed  in  the  Old  World  and  in  North  and 
tropical  America.  On  the  Pacific  Coast  ranging  from 
British  Columbia  to  southern  California,  but  not  common 
in   California.      Tvpe   locality:    Europe. 
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2.     LEMNA  L.  Sp,  PI.  970.     1753. 

Thallus  disc-shaped,  stipitate  or  sessile,  usually  with  a  central  nerve  and  with  or  without 
2-4  lateral  nerves.  Rootlet  solitary  on  each  thallus,  devoid  of  vascular  tissue,  the  rootcap 
thin,  blunt  or  pointed.  Reproductive  pouches  2,  triangular,  opening  as  clefts  in  either  margin 
of  the  basal  portion  of  the  frond.  Sp^dix  of  1  pistillate  and  2  staminate  flowers.  Spathe 
sac-like  or  open.  Stamens  with  tilaments  curving  upwards  from  the  margin  of  the  frond  ; 
anthers  2-celled,  transversely  dehiscent.  Ovule  1-6,  orthotropus,  amphitropus  or  anatropus. 
Utricle  ovoid  more  or  less  ribbed.  Endosperm  in  1  or  3  layers.  [Greek,  in  allusion  to  the 
growth  of  these  plants  in   swamps.] 

A  genus  of  about  eight,  mostly  widely  distributed  species.     Type  species,  L.   tiisuUa  L. 

Fronds   long-stipitate.  1-   ^-    tnsulca. 

Fronds   short-stipitate,    or   sessile. 

Spathe    open;    thallus    1-nerved    or    nerveless. 

Frond  thin,  without  papules:  rootcap  strongly  curved,  tapering.  2.  L.    cyclostasa. 

Frond   thick,   with   a   row   of    papules   along  the   nerve;    rootcap   little    curved,   cyhndric. 

3.   L.   ini)ni)ia. 


Spathe   sac-like;    thallus    more    or    less    faintly    3-,S-nerved. 
Frond   green    or  purplish   beneath;    fruit   not   winged. 
Frond    pale    beneath,    usually    strongly    gibbous;    fruit    winged. 


4.  L. 

5.  L. 


iiitnor. 
gibba. 


1.  Lemna  trisulca  L. 
Ivy-leaved  Duckweed.     Fig.  847. 

Lcmna   trisulca   L.    Sp.    PI.    970.      i;53. 

Fronds  remaining  connected,  and  forming  chain-like 
colonies  oblong  to  oblong-lanceolate,  6-10  mm.  long,  narrowed 
at  base  to  a  slender  stipe,  denticulate  toward  the  apex,  ob- 
scurely 3-nerved.  with  or  without  rootlets ;  spathe  sac-like ; 
seeds   ovate,  amphitropus,   12-15-ribbed. 

Growing  in  pools  and  slow  streams,  widely  distributed  over  North 
America  and  the  Old  World.  On  the  Pacific  Coast  ranging  from  British 
Columbia  to  the  San  Bernardino  Mountains,  southern  California.  Type 
locality:   Europe. 


2.  Lemna  cyclostasa  (Ell.)  Chev. 


Valdivia  Duckweed. 


Fig.  848. 


Lcmna   minor  cyclostasa   Ell.    Bot.   S.   C.  and   Ga.   2:    518.      1S24. 
Lcmna   cyclostasa   Chev.   Fl.    Paris   2:    256.      1827. 
Lemna    valdiviana   Philippi,    Linnaea   33:    239.      1864. 

Fronds  elliptic-oblong,  2.5-4  mm.  long,  rather  thick,  sub- 
falcate  and  shortly  stalked  at  the  base,  obscurely  1-nerved; 
rootcap  curved,  short-tapering;  spathe  broadly  reniform ; 
fruit  ovoid-oblong,  pointed  by  the  long  style,  unsymmetrical ; 
seed  oblong,  12-29-ribbed,  amphitropus. 

Widely  distributed  over  North  and  South  America,  but  on  the  Pacific 
Coast  apparently  not  found  north  of  Lake  County,  California,  and  com- 
mon only  in  southern  California.  Type  locality:  southeastern  United 
States. 


3.  Lemna  minima  Philippi. 


Least  Duckweed. 


Fig. 


849. 


Lemna   minima  Philippi,   Linnaea   33:    239.      1844. 


Frond  oblong  to  elliptic.  1.5-4  nun.  long,  1-nerved  or  com- 
monly nerveless,  with  a  row  of  papules  along  the  nerve  on  the 
upper  surface,  the  lower  surface  flat  or  slightly  convex  ;  root- 
cap  slightly  curved  or  straight,  cylindric  and  blunt ;  spathe 
open;  ovary  short,  clavate ;  ovule  1,  obliquely  orthotropus; 
seed  oblong,  pointed,  about  16-ribbed. 

In  pools  and  streams,  Georgia  to  Florida  and  Kansas,  also  in 
Wyoming  and  California,  w'here  it  ranges  from  the  San  Francisco^  Bay 
region,  and  the  San  Joaquin  Valley  to  southern  California.  Type 
locality :    Santiago,    Chile. 
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4.  Lemna  minor  L. 


Lesser  Duckweed. 


Lemna   minor  L.    Sp.    PL   9~0.      1753. 


Fig.  850. 


Fronds  rounded  to  obovate-oblong,  2-4  mm.  long,  symmetrical, 
thickish,  convex  and  green  or  purplish  on  both  surfaces,  upper 
surface  sometimes  keeled  and  with  a  row  of  papulae  along  the 
midnerve,  obscurely  3-nerved;  fruit  not  winged;  seeds  solitary, 
with  a  prominent  protruding  hilum,  12-15-ribbed. 

In  ponds,  lakes  and  stagnant  waters,  widely  distributed  throughout 
North  America,  except  the  extreme  north;  also  in  Europe,  Asia,  Africa 
and    Australia.      Type    locality :    Europe. 


5.  Lemna  gibba  L. 


Gibbous  Duckweed. 

Lemna   gibba  L,    Sp.    PI.    970.      1753. 


Fig.  85  L 


Fronds  rounded  to  obovate,  2-5  mm.  long,  unsym- 
metrical,  thick,  convex,  slightly  keeled  and  green  on  the 
upper  surface,  pale  beneath  and  more  or  less  gibbous, 
usually  3-5-nerved ;  fruit  winged  with  rounded  lobes  on 
either  side  of  the  stigma ;  seeds  thick,  deeply  and  unequally 
ribbed. 

In  ponds  and  slow  streams;  Nebraska  and  Texas  to  Cali- 
fornia and  Mexico;  also  in  Europe  and  Asia.  In  California  this 
is  a  common  species,  especially  in  the  valleys  and  foothills.  Type 
locality :   Europe. 

3.     WOLFFIELLA  Hegelm.  in  Engler  Bot.  Jahrl).  21 :  303.     1895. 

Fronds  rootless,  thin,  unsymmetrical,  curved  in  the  form  of  a  segment  of  a  band,  the 
two  ends  submerged,  abundantly  punctuate  on  both  surfaces  with  brown  epidermal  pigment 
cells.  Reproductive  pouch  triangular,  opening  as  a  cleft  in  the  basal  margin  of  the  frond. 
Flowers  and  fruit  unknown.    [Name  a  diminutive  of  Wolffia,  a  closely  related  genus.] 

Seven  species,  mostly  of  tropical  distribution.  Besides  the  following,  IV.  floridana  (J.  D.  Smith) 
Thompson  occurs  in  the  southern  states.     Type  species,   Woljficlla  oblonga  (Philippi)    Hegelm. 

Fronds   saber-shaped;    stipe   insertion   at   the   lower    angle   of   the   two  walls    of    the   pouch. 

1.    W.     oblonga. 
Fronds   tongue-shaped;   stipe  insertion   on   the   margin   of   the   lower   wall    of   the    pouch.      2.    W.  lingulata. 


I.  Wolffiella  oblonga  (Philippi)  Hegelm. 
Saber-shaped  Wolffiella.     Fig.  852. 

Lemna   oblonga  Philippi,    Linnaea  29:    45.      1857. 
Wolffia   oblonga   Hegelm.    Monogr.    Lemnac.    131.      1868. 
Wolffiella  oblonga  Hegelm.   in   Egler  Bot.  Jahrb.  21:   303.     1895. 


Fronds  solitary  or  in  pairs,  oblong  or  commonly  tapering 
from  the  obliquely  rcrtmded  base  to  the  slightly  narrower 
bluntly  rounded  apex;  0.5-1  mm.  wide,  1.7-4.6  mm.  long; 
stipe  insertion  at  the  lower  angle  of  the  two  walls  of  the 
pouch. 


A  Mexican  and  South  American  species,  which  was  collected  in 
1881  with  Spirodela  polyrhiza  near  San  Bernardino,  southern  Cali- 
fornia, but  has  not  been  rediscovered,  and  is  otherwise  unknown  in 
the    United    States.      Type    locality :    Santiago,     Chile. 
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2.  Wolffiella  lingulata  Hegelm 
Tongue-shaped  Wolffiella 


Fig.  853. 


(/  M  8 


Wolffia  iiiigiilata  Hegelm.  Monogr.  Lemnac.  132.      1868. 
Wolffiella    lingulata    Hegelm.    in     Engler    Bot.    Jahrb.    21:     303. 
1895. 

Fronds  solitary  or  rarely  in  pairs,  ovate  to  oblong, 
tongue-shaped,  slightly  unsymmetrical,  1.7-3  mm.  wide, 
2.7-6.6  mm.  long;  stipe  insertion  on  the  margin  of  the 
wall  of  the  pouch. 

A  iMexican  species  extending  into  California,  wbere  it  has 
been  collected  in  San  Mateo,  Monterey,  Kern,  San  Bernardino 
and    Orange    Counties.      Type    locality :    Mexico. 


Family  15.  PONTEDERIACEAE. 
Pickerel-weed  Family. 
Perennial  aquatic  or  bog  plants,  the  leaves 
petioled.  with  thick  blades,  or  long  and  grass-like. 
Flowers  perfect,  -regular,  more  or  less  irregular, 
solitary  or  spiked,  subtended  by  leaf-like  spathes. 
Perianth  free  from  the  ovary,  petaloid,  6-parted.  Stamens  3  or  6,  inserted  on  the 
tube  or  the  base  of  the  perianth;  mostly  dissimilar  or  unequal;  anthers  2-celled, 
introrse.  usually  linear-oblong.  Ovary  3-celled,  with  axile  placentae,  or  1 -celled 
with  3  parietal  placentae.  Style  1 ;  stigma  3-lobed  or  6-toothed.  Ovules  anatropus, 
numerous.  Fruit  a  many-seeded  capsule,  or  a  1-celled,  1-seeded  utricle.  Endo- 
sperm copious ;  embryo  central,  cylindric. 

A  family  of  about  5  genera  and  25  species,  inhabiting  the  temperate  and  tropical  regions  of  America, 
Asia   and  Africa. 

L  HETERANTHERA  Ruiz  &  Pav.  Prodr.  Fl.  Per.  9.     1794. 
[ScHOLLERA  Schreb.,  1789,  not  Roth,  1788.] 

Herbs  with  creeping,  ascending  or  floating  stems,  the  leaves  petioled.  with  oval  to  reni- 
form  blades,  or  grass-like.  Flowers  1-several  in  a  spathe,  small,  petaloid.  Lobes  of  the  peri- 
anth nearly  or  quite  equal,  linear.  Stamens  3,  equal  or  unequal,  inserted  on  the  throat  of 
the  perianth.  Ovary  fusiform,  entirely  or  incompletely  3-celled  by  the  intrusion  of  the 
placentae ;  ovules  numerous ;  stigma  3-lobed.  Fruit  an  ovoid,  many-seeded  capsule,  enclosed 
in  the  withered  perianth-tube.  Seeds  ovoid,  many-ribbed.  [Greek,  referring  to  the  unequal 
anthers  of  some   species.] 

A  genus  of  about  10  species,  2  in  tropical  Africa,  the  others  American,  four  of  which  occur  in 
the   United   States,   Type  species,  Heteranthera  reniformis  Ruiz   &   Pav. 


\.  Heteranthera  dubia  (Jacq.)   ]\IacM. 


Water  Star-grass. 


Fig.  854. 


Commeliiia  dtihia  Jacq.  Obs.  Bot.  3:  9.  pi.  59.     1768. 
Leptanthus  gramineiis  Michx.  Fl.  Bor.  Am.  1:  25.     1803. 
Heteranthera  graminea  Vahl.    Enum.    2:   45.      1806. 
Schollera  graminea   A.    Gray,    Man.    511.      1848. 
Heteranthera    dubia    MacM.    Met.    Minn.    138.      1892. 
Zosterelta  dubia   Small,   Fl.    Lancaster   Co.    68,    319.      1913. 

Submerged  aquatic,  with  slender  forked  stems,  6-10  dm. 
long,  often  rooting  at  the  nodes.  Leaves  linear,  elongated, 
sessile,  acutish,  finely  parallel-veined,  their  sheaths  thin, 
tipped  with  small  acute  stipule-like  appendages ;  spathe 
terminal,  bearing  a  single  flower  exposed  on  the  surface  of 
the  water ;  perianth  light  yellow,  with  a  long  thread-like 
tube  and  very  narrow  segments  ;  stamens  equal ;  filaments 
dilated  below  ;  anthers  sagittate,  linear,  4  mm.  long ;  stigma 
several-lobed ;  capsule  1-celled  with  3  parietal  placentae, 
many-seeded. 

In  still  water,  Quebec  to  Oregon,  south  to  Cuba  and  Mexico. 
Only  three  collections  have  been  made  in  the  Pacific  States :  Latah 
Creek  near  Marshall  Junction,  Washington  (Suksdorf) ;  Sauyies 
Island,  Willamette  River  (Hozvell),  and  Mendocino  County,  Cali- 
fornia  (I'asry). 

Piaropus  crassipes  (Mart.)  Britton,  Ann.  N.  Y.  Acad.  Sci.  7:  241.  1893.  Water  Hyacinth.  (Eichornia 
crassipes  Solms.  in  DC.  Monog.  Phan.  4:  527.  1883.)  Aquatic  herb,  floating  or  rooting  in  the  mud. 
Leaves  clustered  at  the  nodes,  ovate  to  orbicular,  3-8  cm.  wide,  leathery;  petioles  elongated,  \yholly  or 
partly  inflated;  flowers  in  a  spadix  terminating  a  simple  scape  10-40  cm.  high,  blue  and  showy,  irregular; 
perianth-segments  6,  united  into  a  tube  below;  stamens  6,  irregularly  adnate  to  the  perianth,  3  included,  3 
exserted;  ovary  3-celled;  ovules  numerous.  An  attractive  ornamental  plant  frequently  grown  in  water  gar- 
dens, naturalized  in  a  few  places  in  California;  Yolo,  Fresno  and  San  Bernardino  Counties.  A  troublesome 
plant  in  the  tropics  and  the  Gulf  States,  where  it  often  covers  slow-running  streams,  greatly  impeding  naviga- 
tion.    Native  of  tropical  America. 
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Family  16.     JUNCACEAE.* 
Rush  Family. 

Perennial  or  sometimes  annual,  grass-like,  usually  tufted  herbs,  commonly 
growing  m  moist  places.  Inflorescence  usually  compound  or  decompound,  panicu- 
late, corymbose,  or  umbelloid,  rarely  reduced  to  a  single  flower,  bearing  its  flowers 
singly,  or  loosely  clustered,  or  aggregated  into  spikes  or  heads.  Flowers  small, 
regular,  with  or  without  bractlets  (prophylla).  Perianth  6-parted,  the  parts 
glumaceous.  Stamens  3  or  6,  rarely  4  or  5,  the  anthers  adnate,  introrse.  2-celled, 
dehiscing  by  a  slit.  Pistil  superior,  tricarpous,  1 -celled  or  3-celled,  with  3-many 
ascending  anatropous  ovules,  and  3  filiform  stigmas.  Fruit  a  loculicidal  capsule. 
Seeds  3-many,  small,  cylindric  to  subglobose,  with  loose  or  close  seed-coat,  with 
or  without  caruncular  or  tail-like  appendages. 

Eight  genera  and  about  300  species,  widely  distributed. 

Leaf-sheaths  open;  capsule  1-  or  3-celled, _  many-seeded;  placentae  parietal  or  axial.  1.  Jiincus. 

Leaf-sheaths  closed;  capsule  1-celled,  3-seeded,  its  placenta  basal.  2.  Juncoides. 


1.    JUNCUS  L.  Sp.  PI.  325.     1753. 

Usual!}'  perennial  plants,  principally  of  swamp  habitat,  with  glabrous  herbage,  stems  leaf- 
bearing  or  scapose,  leaf-sheaths  with  free  margins,  and  leaf-blades  terete,  gladiate,  grass- 
like, or  channelled.  Inflorescence  paniculate  or  corymbose,  often  unilateral,  sometimes  con- 
gested, bearing  its  flowers  either  singly  and  with  2  bractlets  (prophylla),  or  in  head's  and 
without  bractlets,  but  each  in  the  axil  of  a  bract ;  bractlets  almost  always  entire ;  stamens 
3  or  6;  ovary  1-celled  or  by  the  intrusion  of  the  placentae  3-celled,  the  placentae  correspond- 
ingly parietal  or  axial ;  seeds  several-many,  usually  distinctly  reticulated  or  ribbed,  often 
tailed.     [Latin  from  jungo,  to  bind,  in  allusion  to  the  use  of  these  plants  for  withes.] 

About  215  species,  most  abundant  in  the  north  temperate  zone.  The  plants  bloom  in  summer.  Type 
species,   Jiincus   aaitus    L. 

Lowest  leaf  of  the  inflorescence  terete,  not  conspicuously  channelled,  erect,  exactly  simulating  a  continuation 
of  the  stem,  the  inflorescence  therefore  appearing  lateral. 
Flowers    inserted    singly    on    the    branches    of    the    inflorescence,    each    with    a    pair    of    bractlets    at    the, 

base.  L   Gexuixi. 

Flowers    inserted    in    few-flowered    paniculate    heads,    each    in    the    axil    of    a    bract    but    without    bract- 
lets. II-   Thalassici. 
Lowest  leaf  of  the  inflorescence  not   exactly   simulating  a   continuation   of   the    stem,   or   if   so   conspicuously 
channelled  along  the  inner  side;  inflorescence  usually  appearing  terminal. 
Leaf-blades    transversely    flattened    (inserted    with    the    flat    surface    facing    the    stem)    not    provided    with 
septa. 
Flowers   inserted   singly    on   the   branches    of   the   inflorescence,    each   subtended    by    2    bractlets. 

III.     PoiOPHYLLII. 

Flowers   inserted   in   true   heads   on  the   branches   of   the   inflorescence,   in    the    axils    of   a   single  bract 
but  without   bractlets.  IV.   Gramixifolii. 

Leaf-blades   terete   or   gladiate,   never   transversely   flattened,   the  septa   usually    conspicuous   and  complete 
(except  in   the   species  with   gladiate  leaves). 
Leaf-blades  terete    or   somewhat   compressed   but   not   gladiate,    the   septa   complete. 

V.     NODOSI. 

Leaf-blades   gladiate,    the   septa    incomplete.  VI.   Ensifolii. 

L  Genuini 

Inflorescence    usually    1-3-flowered,    rarely    4-5-flowered;    seeds    with    conspicuous    white   tails    at   either    end. 
Blade    of   the    uppermost    basal    leaf -sheath    well    developed;    capsule    acute.  1.  /.   parryi. 

Blade  of  the  uppermost  basal  leaf-sheath  reduced   to   a   mere   rudiment;   capsule   retuse. 

2.  /.  drummondi. 
Inflorescence    of   many   flowers,    rarely   reduced   to    3-5   in   depauperate    plants;    seeds   not    tailed. 
Stamens    3,    opposite   the   outer   perianth-segments.  3.  /.    effusus. 

Stamens  6,  opposite  the  inner  and  outer  perianth-segments. 
Anthers  about  as  long  as   the  filaments. 

Stems    numerous    in   dense  tufts;    inflorescence   decompound;    capsule    globose-ovoid. 

4.  /.  patens. 
Stems  barely  tufted;  inflorescence  simply  umbelloid  or  nearly  so;  capsule  oblong. 

5.  /.    filiformis. 
Anthers  much  longer  than   the   filaments. 

Leaf-blades   usually    well    developed    on   the   uppermost    basal    leaf-sheaths;    stems    compressed. 

6.  /.    mc.ricanns. 
Leaf-blades    wanting;    stem    terete. 

Stems    smooth    or    in    dried    specimens    rugulose    with    irregularly    longitudiiial    ridges:    woody 
tissue   very  thin,   composed   of   1    or   2    rows   of  vascular  bundles   and   without   fascicles   of 
subepidermal  strengthening  cells. 
Perianth-segments  4-5   mm.   long.  ".  J.    balticus. 

Perianth-segments    5-6   mm.   long.  S.   /.    lescurii. 

Stems   finely    and    evenly   sulcate,   the    woody   tissue    thick,    composed    of   3-4    rows   of   vascular 
bundles  and  with  well  defined   fascicles  of  subepidermal   strengthening   cells. 

9.  J.  textilis. 


*  Text  prepared  with  the  assistance  of  Air.  Frederick  V.  Coville. 
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II.  Thalassici 

Perianth-segments  acute  and  rigid  at  the  apex;  capsule  ohlong,  acute,  about  equalling  the  perianth. 

10.  /.  cooperi. 
Perianth-segnients  broad  and  scarious  at  the  apex;  capsule  obovoid,  about  twice  the  length  of  the  perianth. 

1 1.  /.  acittus. 

III.    POIOPIIVLI.II 

Annuals;   inflorescence  exclusive   of   its  leaves  more  than  one-third   the  height   of   the  plant. 

Capsule  oblong  to  ovoid,  3-4.5  mm.  long,  closely  enclosed  by  the  inner  perianth-segments  in  fruit. 

12.  J.   bufoiiitis. 
Capsule   subglobose  or  short-ovoid,   2-3   mm.   long;    perianth-segments   not   closely    embracing   the    fruiting 

capsule.  .  .  13.  y.  sphaerocarpus. 

Perennials;   inflorescence  exclusive   of  its  leaves  less   than    one-third  the  height   of  the   plant. 
Stem-leaves    1    or    2,    rarely    wanting;    perianth-segments    obtuse    at    the    apex.       14.  J,  gcrardi. 
Stem-leaves  none;  perianth  segments  acute  or  acuminate. 

Auricles  of  the  leaf-sheaths  cartilaginous,  opaque  and  yellowish.  15.   /.    dudleyi. 

Auricles  of  the  leaf-sheaths  membranous,  transparent  and  usually  white. 
Capsule   completely   3-celled. 

Stem  stout;   bracts   leaf-like;    perianth-segments    3.5-4   mm.   long,   pungent  at   apex. 

16.  J.  brachyphyllus. 
Stem   slender;   bracts   filiform;   perianth-segments    5  mm.   long,   merely   acute  at  apex. 

17.  ].  conjusus. 
Capsule  1-celIed,  the  septa  extending  only  half  way  to  the  center. 

Leaves  over  half  the  length  of  the  stem;   perianth-segments  with  brown  scarious  margins. 

18.  /.    occidentatis. 
Leaves  less  than  half  the  length  of  the  stem;   perianth-segments  with  white  scarious  margins. 

19.  /.  tenuis. 

IV.    GrA-MIXIFOLII 

Perennials,   only   depauperate  plants   less  than    10  cm.   high;   leaf-blades   flat. 

Junction  of  leaf-blade  and  sheath   inconspicuous,   the   auricles  rutlimentary   or   wanting;   perianth-segments 
minutely  roughened  on  the  back. 
Perianth   longer  than  the  capsule. 
Seeds  not  tailed. 

Inner    perianth-segments    distinctly    longer    than    the    outer;    flowers    usually    in    many    heads; 

montane   species.  20.   /.  orthophyllus._ 

Inner  perianth-segments  about  equalling  the  outer;  flowers  in  1  or  2  heads;  maritime  species. 

21.  /.  falcatns. 
Seeds  tailed.  22.  J.  regelii. 

Perianth  equalling  or  shorter  than  the  capsule. 

Perianth-segments    3-4    mm.    long,    dark    brown,    except    the    well    defined    roughened    portion. 

23.  /.   covillei. 
Perianth-segments  2-3    mm.   long,   pale  brown,   the  roughened  portion   very   small   or   obsolete. 

24.  /.   obtiisatus. 
Junction  of  the  leaf-sheath  and  blade  well  marked,   and  the  auricles  well  developed   (except  in  /.   macro- 

phyllus):  perianth-segments  smooth  and  usually  shining. 
Outer  perianth-segments  equalling  or  longer  than  the   inner;   capsule   with   a  broad  truncate  or   retuse 

ape.x  and  slender  mucro.  25.  J.    longistylis. 

Outer  perianth-segments  sho'rter  than   the   inner;   capsule  tapering  into   a  stout  beak. 

26.  /.  macrophyUus. 
Annuals,  less  than  10  cm.  and  seldom  more  than  S  cm.  high;  leaf-blades  filiform. 

Inflorescence   few-flowered   or   when  reduced   to    1   flower  still   retaining  2   bracts  at   its  base. 
Style  2    or   3   mm.    long;    anthers   longer   than  the   filaments.  27.  /.  triformis. 

Style  about  0.5   mm.   long;   anthers   minute,    much  shorter  than   thq   filaments. 

28.   /.    brachystyhts. 
Inflorescence   1-flowered,   subtended   by   a   single   bract.  29.  J.   uiicialis. 

V.    NODOSI 

Capsule  obovate   to   linear-lanceolate  in  outline,    more   than   two-thirds   the   length   of   the   perianth. 
Stamens  6. 

Epidermis  of  the  leaves  and  stems  not   rugosely  roughened. 
Anthers  shorter  than  the  filaments. 

Plants   with   two   kinds   of   leaves,    one   normal,   the    other   submersed   and   capillary. 

30.  /.  supimformis. 
Plants    without   submersed   capillary    leaves. 

Heads  with   few  to   several   flowers,    turbinate   at   maturity. 

Perianth    and    fruiting    capsule    5    mm.    or    more    in    length;    capsule    shorter    than    the 

segments.  31.   J.    oreganns. 

Perianth    and    fruiting    capsule    less    than    5    mm.    long;    capsule    longer    than    the    seg- 
ments. 
Branches  of  the  inflorescence  divaricate;  capsule  actite  below  the  mucronation;    seeds 

transversely  lineolate  in  the   reticulations.  32.  /.   articulatus. 

Branches    of    the    inflorescence    erect;    capsule    obtuse    below    the    mucronatiori;    seeds 
smooth  in  the  reticulations.  33.   J.    ricliardsouiaiius. 

Heads    many-flowered    and    at    maturity    spheroidal.  34.  J.   mcrtetisianus. 

Anthers  equalling   or   longer  than   the  filaments. 

Perianth    greenish   white   or   sometimes   tinged   with    red.  35.   /.   chlorocephahis. 

Perianth    dark    or    pale    brown. 

Body    of    the   capsule    obtuse    or    abruptly    acute    lielow    the    mucronation. 
Perianth    dark    brown. 

Capsule   obtuse  or  truncate.  36.  /.   badius. 

Capsule   abruptly   acute;    heads   often   reduced   to    1    or    2   and   much   congested. 

37.  /.   nevadensis. 
Perianth  pale  brown.  38.   /.   columbiamis. 

Body  of  the  capsule  tapering  above  into  a  sharp  beak:  perianth  usually  pale  brown. 

39.   /.  ditbuis. 
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40.  J.  rugulosus. 


Epidermis  of  the  leaves  and  steins  transversely  rugosely  roughened. 
Stamens   3. 

Heads    few,    spherical,    densely    many-flowered. 
Heads   many,    turbinate,    few-flowered. 
Capsule  subulate;   stamens   6. 

Leaf-blade   abruptly   divergent   from    its    sheath;    inner   perianth-segments   shorter   than   the    outer 

43.  /.   torreyi. 
Leaf-blade  erect;  inner  perianth-segments  longer  than  the  outer.  44.  /.   iwdosus. 


41.  /.  bolanderi. 

42.  J.    acitminatus. 


VI.  Ensifolii 

Anthers  much  shorter  than  the  filaments. 

Perianth   4-5   mm.    long;   capsule  acute   below  the   mucronation. 
Perianth  3-4  mm.  long;  capsule  obtuse  below  the  mucronation. 
Anthers  usually  much  shorter  than  the  filaments,   rarely  equalling  them. 
Capsule  tapering  gradually  into  a  slender  beak. 
Capsule   abruptly   contracted   into   a   short   beak. 
Stamens   5. 

Heads  commonly  25-100;  perianth  usually  straw-colored;  leaves  4-10  mm.  wide. 

48.  /.   xij^hioides. 
Heads    commonly    2-12;    perianth    dark    brown;    leaves    usually    2-4    mm.    wide. 

49.  /.   saximontanus. 
Stamens    3.                                                                                                                                   50.   J.   cnsifoliits. 


45.  /.   phaeocephalus. 

46.  J.  macrandrus. 

47.  J.  oxv»ieris. 


1.  Juncus  parryi  Engelm. 
Parry's  Rush.    Fig.  855. 

Juncus  parryi  Engelm.  Trans.  St.  Louis  Acad.  2:  446.     1866. 

Stems  tufted,  10-30  cm.  high,  slender,  from  matted  rootstocks. 
Only  the  uppermost  basal  leaf-sheath  bearing  a  blade ;  blade 
sulcate  at  base,  terete  above,  3-6  or-  rarely  8  cm.  long,  scarcely  1 
mm.  thick ;  inflorescence  1-3-flowered,  the  flowers  inserted  singly 
and  each  with  a  pair  of  bractlets  at  the  base ;  lowest  leaf  of 
inflorescence  1.5-6  cm.  long;  perianth  5-7  mm.  long,  tinged  with 
brown,  its  segments  lanceolate,  acuminate,  the  inner  a  little 
shorter  and  acute,  with  broad  scarious  margins ;  stamens  6, 
scarcely  half  the  length  of  the  perianth ;  anthers  much  longer 
than  the  filaments ;  capsule  oblong,  triangular,  acute,  slightly 
exceeding  the  perianth ;  seeds  ovate,  2  mm.  long,  tailed,  finely 
striate. 


LTsually  in  dry  grassy  or  stony  slopes,  Arctic  to  Canadian  Zones; 
British  Columbia  to  Montana  south  to  Colorado  and  southern  California. 
Type   locality  :    Colorado. 


2.  Juncus  drummondi  Meyer. 

Drtimmond's  Rtish.    Fig.  856. 

Juncus   coDipressiis  subtriflorus   Meyer,   Linnaea   3:    368.      1828. 
Juncus  drummondi  Meyer;   Ledeb.   Fl.  Ross.  4:    235.     1853. 
Juncus  subtriflorus  Coville,  Contr.  Nat.  Herb.  4:  20S.     1893. 

Stems  tufted,  mostly  20-45  cm.  high,  from  matted 
rootstocks.  Basal  leaf-sheaths  all  bladeless  or  with  the 
mere  rudiments  of  blades ;  inflorescence  1-3-flowered 
rarely  4-5-flowered,  the  flowers  inserted  singly  and 
each  with  a  pair  of  bractlets  at  the  base ;  lowest  leaf 
of  the  inflorescence  mostly  2-3  cm.  long;  perianth  6 
mm.  long,  its  segments  lanceolate,  acute  or  acuminate, 
with  broad  brown  margins,  the  inner  equalling  the  outer, 
or  nearly  so ;  stamens  6,  scarcely  half  the  length  of 
the  segments ;  anthers  longer  than  the  filaments ;  cap- 
sule oblong,  refuse  at  apex,  equalling  the  segments ; 
seeds  ovate,  2  mm.  long,  caudate,  very  finely  striate. 

Moist  alpine  slopes,  Arctic  and  Hudsonian  Zones;  Alaska 
south  to  the  southern  Sierra  Nevada,  California  and  New 
Mexico.      Type    locality:    Rocky    Mountains. 
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3.  Juncus  effusus  L. 

Common  Rush,  Bog  Rush,  Soft  Rush.   Fig.  857. 

Jiincus  effusus   L.    Sp.    PI.    326.      1753. 

Stems  densely  tufted,  from  stout  branching  prolif- 
erous rootstocks,  5-15  dm.  high,  soft.  Basal  leaf- 
blades  reduced  to  short  tiliform  rudiments;  inflor- 
scence  many-flowered,  2.5-10  cm.  long;  lowest  leaf 
of  the  inflorescence  appearing  as  a  prolongation  of 
the  stem,  5-20  cm.  long;  perianth  2-3  mm.  long, 
green,  lanceolate,  acuminate ;  stamens  3,  the  anthers 
shorter  than  the  filaments;  capsule  obovoid.  3-celled, 
muticous,  regularly  dehiscent;  seeds  reticulate  in 
about  16  longitudinal  rows,  the  reticulations  smooth, 
two  or  three  times  broader  than  long. 

In  swamps  and  moist  places,  Canadian  to  Upper  Sonoran 
Zones;  nearly  throughout  North  America,  also  m  Europe 
and  Asia.  Common  throughout  the  Pacific  States  except  the 
desert    areas.      Type   locality :    Europe. 

Juncus  effusus  briinneus  Engelm.  Trans.  St.  Louis  Acad.  2: 
491.  1S68.  (Jiiin-us  effusus  hcspcrius  Piper).  Distinguished 
from  the  typical  form  bv  the  usually  more  compact  panicle 
and  dark  brown  perianth  and  capsule.  This  is  the  conimon 
form  along  the  coast,  extending  from  British  Columbia  to 
southern    California. 


4.  Juncus  patens  Meyer. 
Spreading  Rush.     Fig.  858. 

Juncus  patens   Meyer,    Syn.    Luzul.    28.      1823. 

Stems  more  or  less  tufted,  from  stout 
branching  rootstocks,  5-8  dm.  high,  1.5-3 
mm.  thick  above  the  leaf-sheaths.  Basal 
leaf-sheaths  with  or  without  filiform  rudi- 
ments of  blades,  the  uppermost  narrowed 
above,  and  often  separating  from  the  stem, 
thus  suggesting  blades  in  dried  specimens ; 
inflorescence  open  or  somewhat  compact, 
usually  many-flowered,  2.5-7  cm.  long ;  lowest 
leaf  of  the  inflorescence  appearing  as  a 
continuation  of  the  stem.  2-15  cm.  long; 
perianth  pale  or  brownish,  the  segments 
lanceolate,  acuminate,  3  mm.  long ;  stamens 
6.  the  anthers  shorter  than  the  filaments ; 
capsule  subglobose,  shorter  than  the  seg- 
ments and  widely  spreading  them,  slightly 
3-angled,  very  obtuse  and  apiculate  at_  apex ; 
seeds  obliquely  oblong,  obscurely  and  irregu- 
larly reticulate. 

Along  streams  and  on  moist  hillsides.  Transition 
and  Upper  Sonoran  Zones;  Rogue  River  region, 
southern  Oregon,  south  in  the  Coast  Ranges  to  Los 
Angeles  County,  California.  Type  locality :  Monte- 
rey,   California. 


5.  Juncus  filiformis  L. 
Thread  Rush.     Fig.  859. 

Juncus  filiformis  L.    Sp.   PI.   326.      1753. 

Stems  arising  from  creeping  rootstocks,  1-6  cm. 
high,  1  mm.  thick.  Basal  leaf-sheaths  with  the  blades 
reduced  to  very  short  filiform  rudiments ;  lowest  leaf 
of  inflorescence  appearing  as  a  continuation  of  the 
stem  and  usually  as  long  or  longer ;  inflorescence  15-25 
mm.  long,  open,  commonly  about  8-flowered,  rarely 
over  20-flowered ;  perianth  2.5-3.5  mm.  long ;  segments 
narrowly  lanceolate,  acute  or  the  inner  obtuse,  green 
with  hyaline  margins ;  stamens  6,  about  half  as  long  as 
the  perianth ;  anthers  shorter  than  the  filaments ;  cap- 
sule obovoid,  green,  barely  pointed,  about  three-fourths 
as  long  as  the  perianth,  3-celled  ;  seed  obliquely  oblong 
pointed  at  either  end,  with  an  irregularly  wrinkled  coat, 
seldom    reticulate. 

Moist  ground,  borders  of  lakes  and  streams,  Canadian  Zone; 
Alaska  to  Labrador,  south  to  northern  Oregon,  Idaho,  Utah, 
and  Pennsylvania,  also  in  Europe  and  Asia.  Type  locality : 
Evirope. 
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6.  Juncus  mexicanus  Willd. 
Mexican   Rush.      Fig.   860. 

Jiinciis    comprcssiis    H.     B.     K.    Nov.    Gen.    &    Sp.    235 

1815,     not    Jacq. 
Jiincus    )iic.vicanus    Willd.    in    Roem.    &    Schult.    Syst.    7 

178.      1829. 
Junctis    balticus    me.ricanits    Kuntze,     Rev.     Gen.    PI.    3 

320.      1893. 

Stems  from  creeping  rootstocks,  mostly  2-6 
dm.  high,  seldom  over  2-3  mm.  thick,  distinctly 
compressed,  longitudinally  wrinkled  in  dried 
specimens,  but  not  striate.  Basal  leaf-sheaths 
brown  or  stramineous,  resembling  the  stem,  10 
cm.  or  more  in  length  ;  lowest  leaf  of  the  inflor- 
escence 3-15  cm.  long ;  infloresence  mostly  loosely 
5-many-fiowered,  2-6  cm.  high ;  perianth  5  mm. 
long,  pale  brown,  the  segments  lanceolate,  acu- 
minate, with  broad  scarious  margins,  the  inner 
about  equalling  the  outer ;  stamens  a  little  over 
half  the  length  of  the  segments  ;  anthers  much 
longer  than  filaments  ;  capsule  equalling  the  peri- 
anth, narrowly  ovoid,  conspicuously  mucronate, 
brown,  3-celled;  seeds  0.7-0.8  mm.  long,  irregu- 
larly  reticulate,   the   meshes   longer   than  broad. 

Moist  ground  especially  in  slightly  saline  soils. 
Upper  and  Lower  Sonoran  Zones;  San  Joaquin  Valley, 
and  Monterey  County  southward  to  Lower  California 
and  Mexico.  Aphyllous  forms  are  often  confused  with 
/.    balticus.     Type  locality:     Mexico. 


7.  Juncus  balticus  AA'illcl. 
Baltic  Rush.    Fig.  861. 

Juncus  balticus  Willd.   Berlin  Mag.  3:    298.      1809. 

Stems  arising  at  intervals  from  creeping  root- 
stocks,  2-8  dm.  high,  2-3  mm.  thick.  Basal  leaf- 
sheaths  bladeless,  the  uppermost  with  or  without  a 
slender  mucronation  ;  lowest  leaf  of  inflorescence  3-20 
cm.  long ;  panicle  commonly  25-60  mm.  high ;  perianth 
4-5  mm.  long,  the  segments  lanceolate,  acuminate, 
or  the  inner  acute,  nearly  equal,  usually  purplish 
brown ;  stamens  about  two-thirds  the  length  of  the 
segments ;  anthers  much  longer  than  the  filaments ; 
capsule  about  equalling  the  perianth,  narrowly  ovoid, 
conspicuously  mucronate,  pale  or  dark  brown  ;  seeds 
0.8-1  mm.  long  oblong  to  narrowly  obovoid,  oblique, 
about  40-striate. 

Moist  places.  Boreal  and  Austral  regions:  Alaska  to 
Labrador  south  to  southern  California,  New  Mexico,  and 
Pennsylvania.  Also  Europe  and  Asia.  A  variable  species 
segregated  into  several  varieties  by  some  authors.  Type  local- 
ity: Europe. 


8.  Juncus  lescurii  Boland. 
Salt  Rush.    Fig.  862. 

J  uncus   lescurii  Boland.    Proc.    Calif.    Acad.    2:    179.      1862. 
Juncus    balticus    pacificus    Englem.    Trans.     St.     Louis    Acad. 
2:     442.       1866. 

Stems  usually  stout  soft  and  smooth,  3-10  dm. 
high,  1.5-3  nun.  thick,  arising  at  intervals  from  stout 
creeping  rootstocks.  Basal  leaf-sheaths  bladeless;  low- 
est leaf  of  inflorescence  often  as  long  or  nearly  as  long 
as  the  stein,  spiny  tipped ;  panicle  usually  3-4-rayed,  the 
rays  2-3  cm.  long,  many-flowered  near  the  suminit,  or 
much  reduced  forming  a  compact  head-like  inflores- 
cence ;  perianth  5-6  mm.  long,  the  segments  lanceolate- 
acuminate,  with  the  inner  acute  and  a  little  shorter, 
dark  brown  with  scarious  margins  ;  stamens  about  two- 
thirds  the  length  of  segments ;  anthers  much  longer 
than  filaments ;  capsule  oblong-ovoid,  acute  not  mucro- 
nate, scarcely  equalling  the  perianth,  brown ;  seeds 
ovoid,  0.8  mm.  long,  finely  reticulate,  the  reticulations 
much  broader  than  long. 

Borders  of  salt  marshes.  Transition  and  Sonoran  Zones, 
Vancouver  Island,  south  near  coast  to  Monterey  County,  Cali- 
fornia.    Type  locality:   salt  marshes  near  San  Francisco  Bay. 
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9.  Juncus  textilis  Buch. 
Basket  Rush.     Fig.  863. 

Jitnciis    lesciirii    elatus    Engtlin.    in    S.    Wats.    Hot.    Calif.    2: 

205.      1880. 
JniicKS    textilis    Buch.    Abh.     Nat.    \'ei-.     BVemen      17:       336. 

1903. 

Stems  stout,  rigid,  distinctly  striate  and  pale, 
10-20  dm.  high.  4-5  mm.  thick,  arising  from  creeping 
rootstocks.  Basal  leaf-sheaths  bladeless,  the  upper- 
most sometimes  with  a  short  slender  mucronation ; 
lowest  leaf  of  inflorescence  5-15  cm.  long,  spinescent ; 
panicle  lax,  5-10  cm.  high,  many-flowered;  perianth  4 
mm.  long,  the  segments  lanceolate  acute,  the  inner  a 
little  shorter,  pale  green  with  broad  scarious  margins 
somewhat  tinged  with  pale  brown  ;  stamens  half  the 
length  of  the  segments,  the  anthers  much  longer 
than  the  very  short  filaments ;  capsule  oblong- 
ovoid,  obtuse,  short-beaked,  purplish-brown,  3-celled ; 
seeds  oblong  to  narrowly  obovoid,  0.8  mm.  long, 
finely  reticulate. 

Borders  of  streams  and  springs.  Upper  Sonoran  Zone;  Los 
Angeles  and  San  Bernardino  Counties,  and  Santa  Catalina  Isl- 
and.    Type  locality:   San  Gabriel  Caiion,  Los  Angeles  County. 


10.     Juncus  cooperi    Engelm. 
Cooper's  Rush.     Fig.  864. 

Juncus  coofcri  Engelm.  Trans.   St.  Louis  Acad.  2:   590.     1868. 

Stems  erect,  rigid,  6-8  dm.  high,  densely  tufted, 
arising  from  short  stout  much  branched  rootstocks. 
Basal  leaf-sheaths  with  short  stiff  terete  spinescent 
blades ;  lowest  leaf  of  the  inflorescence  spinescent,  6- 
10  cm.  long;  panicle  compound,  with  very  unequal 
branches,  the  longer  often  10  cm.  long ;  flowers  borne 
in  the  axils  of  scarious  bracts,  but  with  bractlets ; 
perianth  pale  green  or  stramineous,  5-6  mm.  long, 
the  segments  oblong-lanceolate,  broadly  scarious- 
margined.  the  outer  prominently  cuspidate  and  longer 
than  the  inner ;  stamens  6,  nearly  equalling  the  inner 
segments,  anthers  longer  than  the  filaments,  capsule 
narrowly  oblong,  3-angled.  acute,  slightly  exceeding 
the  perianth,  rigid-coriaceous,  3-celled ;  seeds  with 
short  broad  appendages,  reticulate,  the  reticulations 
not  lineolate. 

In  alkaline  places.  Lower  Sonoran  Zone;  Inyo  to  Imperial 
Counties,  California  and  southern  Nevada.  Type  locality : 
Camp  Cofly,  California. 


11.  Juncus  acutus  L. 
Spiny  Rush.     Fig.  865. 

Rep.    U.    S.    Gcol. 


Juncus  acutus  L.  Sp.  PI.  325.     1753. 
Juncus    acutus    sphacrocar[>us    Engelm. 
Surv.  West  100  Merid.   6:   376.     1878. 

Stems  growing  in  large  tufts,  6-12  dm.  high, 
stout,  rigid,  and  spinescent.  Basal  leaf-sheaths 
usually  bearing  terete  leaves  resembling  and  nearly 
as  long  as  the  stems  ;  lowest  leaf  of  inflorescence 
5-15  cm.  long,  stout  and  spinescent;  panicle  com- 
posed of  very  unequal  branches,  the  longer  10-20 
cm.  long ;  flower  clusters  2^-flowered ;  perianth 
3-4  mm.  long,  pale  brown ;  the  outer  segments 
broadly  lanceolate,  obtuse  with  a  broad  scarious 
margin,  the  inner  shorter,  retuse  at  the  scarious- 
margined  apex;  stamens  nearly  equalling  the  peri- 
anth ;  anthers  longer  than  the  filaments ;  capsule 
broadly  obovate,  or  subglobose,  apiculate,  5  mm. 
long ;  seeds  acute  at  each  end  or  slightly  appendaged, 
finely  reticulate. 

Salt  marshes,  LTpper  and  Lower  Sonoran  Zones;  San  Luis 
Obispo  County  to  Lower  California  along  the  Coast;  and 
western  borders  of  the  Colorado  Desert,  southern  California. 
Also  in  slightly  modified  forms  in  South  America  and  the  Old 
World.     Type  locality:   Europe. 
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12.  Juncus  bufonius  L.     Common  Toad  Rush. 


Eig. 


866. 


Juncus  bufonius  L.   Sp.   PI.   328.      1753. 

Ju)icus    kelloggii    Engelm.    Trans.    St.    Louis    Acad.    2:     494. 

1866. 
Juncus  congdoni   S.    Wats.    Proc.   Am.    Acad.   22:    480.     1887. 

Annual,  branching  from  the  base,  the  stems 
erect,  seldom  exceeding  20  cm.  in  height.  Leaves 
1-3  on  the  stem  below  the  inflorescence,  the  blade 
flat,  1  mm.  wide  or  in  small  plants  narrower  and 
involute ;  inflorescence  about  half  as  high  as  the 
plants,  with  blade-bearing  leaves  at  the  lower  nodes  ; 
flowers  inserted  singly  on  the  branches,  in  one  form 
fasciculate ;  perianth  4—5  mm.  long,  pale  brown  and 
scarious-margined ;  segments  lanceolate,  acuminate, 
the  outer  usually  a  little  longer ;  stamens  usually  6, 
rarely  3,  seldom  half  as  long  as  the  segments ; 
anthers  shorter  than  the  filaments ;  capsule  oblong, 
obtuse,  mucronate  3-celled,  shorter  than  the  seg- 
ments ;  seeds  broadly  oblong,  minutely  reticulate 
with  30-40  longitudinal   rows. 

Dried  I'.p  pools,  border  of  streams;  a  cosmopolitan  species 
occurring  throughout  North  America,  except  the  extreme 
north.  The  form  with  fasciculate  flowers  has  been  segregated 
as  variety  Italoplulus  Fern.  &  Buch.     Type  locality:   Europe. 


13.  Juncus  sphaerocarpus  Nees. 

Rotind-fniited  Toad  Rush.    Eig".  867. 

Juncus  spliacrocarpus    Nees;    Funk,    Flora    1:    521.      1818. 

Annual,  branching  from  the  base,  5-20  cm.  high,  the 
branches  very  slender.  Leaves  1-3  below  the  inflor- 
escence; their  blades  flat  or  involute,  about  1  mm.  wide, 
often  5  cm.  long;  inflorescence  usually  over  half  the 
length  of  the  stem ;  flowers  inserted  singly  on  the 
branches ;  perianth  3-4  mm.  long,  pale  green  and  scari- 
ous  margined ;  segments  lanceolate  acuminate,  spread- 
ing in  fruit ;  stamens  6 ;  anthers  shorter  than  the  fila- 
ments ;  capsule  subglobose  to  broadly  ovoid,  obtuse 
3-ceIled,  green,  two-thirds  as  long  as  the  segments ; 
seeds  oblong,  minutelv  reticulate  with  30-40  rows. 


Borders  of  pools  and  streams.  Transition  and  Sonoran 
Zones;  Idaho  and  Oregon  to  southern  California  and  Arizona. 
Also  in  Asia,  North  .Africa,  and  southern  Europe.  Type  locality: 
Europe. 


14.    Juncus  gerardi   Lois. 


Black-grass  Rush. 


Eig.  868. 


Jiinch 


crardi  Lois.  Journ.  de   B'ot.   2:   284.      1809. 


Stems  tufted  from  creeping  rootstocks  2-A  dm. 
high.  Basal  leaf-sheaths  loosely  clasping,  auriculate, 
their  blades  flat ;  stem  leaves  usually  present,  1  or  2, 
similar  to  the  basal ;  lowest  leaf  of  the  inflorescence 
often  exceeding  the  panicle ;  panicle  erect,  strict  or 
slightly  spreading,  3-5  cm.  high;  perianth  2-3  mm.  long, 
the  segments  oblong,  obtuse,  with  green  midrib  and 
broad  dark  brown  margins,  straw-colored  in  age ; 
stamens  6,  nearly  as  long  as  the  perianth ;  anthers  much 
longer  than  the  filaments ;  capsule  one-fourth  to  one- 
half  longer  than  the  perianth,  obovoid,  mucronate,  dark 
brown,  shining,  3-celled;  seeds  dark  brown,  obovate, 
acute  at  base,  obtuse  and  often  depressed  at  summit, 
marked  by  12-16  conspicuous  ribs,  the  intervening  spaces 
cross  lined. 

In  salt  marshes,  Canadian  and  Transition  Zones;  Vancouver 
Island  and  adjacent  mainland.  Common  on  the  Atlantic  Coast. 
Type  locality:  France. 
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15.  Juncus  dudleyi  Wiegand. 
Dudley's  Rush.     Fig.  869. 

Juncus  dudleyi  Wiegand,   Bull.  Torrey  Club  27:   5_M.      1904. 

Stems  tufted,  3-12  dm.  high,  pale  green,  wiry, 
striate-grooved.  Leaves  basal,  with  blades  about 
half  the  length  of  the  stems,  narrowly  linear,  flat 
or  somewhat  involute ;  panicle  25-50  mm.  high, 
usually  rather  congested,  few-flowered,  consider- 
ably exceeded  by  its  lowest  leaf ;  perianth  green 
or  pale  straw-colored,  4-5  mm.  long,  the  seg- 
ments lanceolate-subulate,  acute,  more  or  less 
spreading,  firm,  scarious-margined,  nearly  equal ;  ^, 
stamens  6.  about  half  as  long  as  the  perianth ;  1 
anthers  slightly  shorter  than  the  filaments ;  cap- 
sule ovoid-oval,  about  three-fourths  the  length  of 
the  segments,  somewhat  apiculate ;  seed  oblong, 
apiculate   at   each   end. 

In  damp  soil  and  o]ien  places.  Canadian  and  Tran- 
sition Zones:  eastern  Washington  to  Maine,  Missouri  and 
Arizona.     Type  locality;  Ithaca,  New  York. 


16.  Juncus  brachyphyllus  \\'ieg'and. 


Fig.  870. 


Short-leaved  Rush. 

Juncus  brachyphyllus  Wiegand,  Bull.  Torrey  Club.  27:   519.   1900. 

Stems  tufted,  erect  and  stiff,  4-5  dm.  high,  about  1.5 
mm.  in  diameter,  conspicuously  grooved.  Leaves  basal, 
their  blades  8-12  cm.  long,  spreading,  flat,  1.5-2  mm. 
wide,  rarely  involute,  auricles  of  the  sheaths  produced 
above  the  insertion  and  scarious ;  panicle  2-6  cm.  long 
or  sometimes  capitate,  densely  many-flowered ;  bracts 
2-9  cm.  long,  leaf-like ;  perianth  pale  straw-colored,  5 
mm.  long,  the  segments  subulate,  slightly  unequal,  the 
outer  scarious-margined  below  the  very  acute  pungent 
apex,  the  inner  scarious  to  the  top ;  stamens  one-half 
the  length  of  the  perianth ;  anthers  nearly  as  long  as 
the  filaments ;  capsule  rather  narrowly  oblong,  obtuse 
or  retuse,  equalling  the  perianths ;  3-celled ;  seeds  apic- 
ulate at  each  end,  areolate. 

Open  moist  grassy  places,  Transition  Zone;  eastern  Washing- 
ton and  Oregon  to  '\\'yoming  and  New  Mexico.  Type  locality : 
Upper  Platte  River. 


17.  Juncus  confusus  Cuville. 
Colorado  Rush.     Fig.  871. 

Juncus  confusus   Coville,   Proc.    Biol.    Soc.    Wash.    10:    127.      1896. 

Stems  sparingly  tufted,  slender,  erect,  4-5  dm.  high,  some- 
what grooved.  Leaves  basal,  two-thirds  the  length  of  the 
stems,  the  sheaths  narrow,  close,  the  blades  almost  filiform, 
thick  but  flat  and  usually  involute ;  auricles  produced  above 
the  insertion  of  the  blade,  scarious  and  whitish ;  inflorescence 
compact  and  capitate,  0.5-2  cm.  long ;  bracts  2-7  cm.  long, 
filiform ;  perianth  3.5-4  mm.  long,  pale  ;  the  segments  straw- 
colored,  subulate,  merely  acute,  not  pungent,  with  a  fuscous 
stripe  on  each  side,  the  margins  all  broadly  scarious  to  the 
apex ;  anthers  shorter  than  the  filaments ;  capsule  oblong, 
firm,  a  little  shorter  than  the  perianth,  conspicuously  triangular 
and  retuse  at  the  apex,  completely  3-celled ;  seeds  apiculate  at 
both  ends,  coarsely  and  shallowly  areolate. 

Open  moist  grassy  places.  Transition  Zone;  eastern  Washington  to 
Montana,  south  to  \\'yoming  and  Colorado.  Type  locality:  North  Park, 
Colorado. 
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18.  Juncus  occidentalis  (Coville)  Wiegand. 


Western  Rush. 


Fig. 


872. 


J/--        -■;■-,  1    1 


Juncus  tenuis  congcstus  Engelm.  Trans.  St.  Louis  Acad.  2:  450.     1866. 

Juncus    tenuis    occidentalis    Coville,    Proc.    Biol.     Soc.    Wash.     10:      129. 
1896. 

Juncus   occidentalis   Wiegand,    Bull.    Torrey    Club    27:    521.      1900. 

Stems  sparingly  tufted,  stiff,  erect,  3-6  dm.  high,  finely 
striate.  Leaves  densely  tufted  at  the  hase,  one-third  to  one- 
half  the  length  of  the  stems;  blades  flat  and  flexuous,  1-1. .S 
mm.  wide ;  sheaths  loose  and  expanded,  the  auricles  short, 
scarious  ;  panicle  open,  many-flowered  or  congested.  1.5-3  cm. 
long,  fuscous;  bract  1,  leaf-like,  exceeding  the  panicle;  perianth 
4-5  mm.  long ;  the  segments  erect  or  slightly  spreading,  lanceo- 
late-subulate, fuscous  with  green  midrib  and  brown  scarious 
margin  extending  to  the  apex ;  stamens  half  the  length  of  the 
perianth,  anthers  much  shorter  than  the  filaments :  capsule 
oblong-oval,  obtuse,  becoming  retuse  when  mature,  three- 
fourths  the  length  of  the  perianth,  1-celled,  the  placentae  ex- 
tending only  half  way  to  the  middle ;  seed  apiculate,  areolate, 
reticulate,  not  striate. 

Open  moist  grassy  places,  Transition  and  Upper  Sonoran  Zones; 
Multnomah  County,  Oregon,  through  the  Coast  Ranges  and  Sierra  Nevada 
to  central   California.     Type  locality:   San  Francisco,   California. 


19.  Juncus  tenuis  Willd. 
Slender  Rush.     Fig.  S73. 


Juncus  tenuis  Willd.  Sp.   PL  2:   214.     1799. 

Stems  tufted,  bright  green,  2-6  dm.  high,  usually 
spreading,  finely  striate.  Leaves  one-half  to  nearly 
as  long  as  the  stem ;  blades  flat,  about  1  mm.  wide, 
rarely  slightly  involute  ;  sheaths  short,  loose  and  often 
expanded,  their  auricles  scarious,  large,  often  extend- 
ing 15  mm.  beyond  the  insertion  of  the  blade;  panicle 
often  1-7  cm.  long,  many-flowered,  pale  green;  bracts 
2  or  3,  leaf-like,  much  exceeding  the  panicle;  perianth 
3-4.5  mm.  long ;  segments  lanceolate,  very  acute,  green 
with  white  scarious  margins,  conspicuously  spreading ; 
stamens  half  the  length  of  the  perianth ;  anthers  much 
shorter  than  the  filament ;  capsule  thin-walled,  broadly 
ovoid,  obscurely  triangular  above,  1-celled,  the  placentae 
not  extending  half  way  to  the  axis;  seeds  with  trans- 
versely oblong  reticulations. 

Open  grassy  places.  Boreal  and  Austral  regions;  Washing- 
ton and  Idaho  to  Newfoundland,  south  to  Oregon.  Arkansas, 
and  Florida.  In  the  Pacific  States  it  is  much  less  common  but 
occurs  on  both  sides  of  the  Cascade  Mountains,  in  Washington. 
Type  locality:   Nortli  America,  locality  not  designated. 


20.  Juncus  orthophyllus  Coville. 
Straight-leaved  Rush.     Fig.  874. 

Trans.     St.     Louis    Acad. 


Juncus    longistvlis    latifolius    Engelm. 

496.  1868." 
Juncus    latifolius    Buch.    in    Engler    Bot.    Tahrb.    18:    425.       1890,    not 

Wulf,  1789. 
Juncus    orthophyllus    Coville,    Contr.    Nat.    Herb.    4:    207.      1893. 

Stems  arising  from  creeping  rootstocks,  2-4  dm.  high, 
compressed,  1-1.5  mm.  thick,  pale  green.  Basal  leaves 
grass-like,  one-third  to  nearly  as  long  as  the  stem,  3-5  mm. 
broad,  many-nerved,  usually  spreading,  without  auricles ; 
stem  leaves  none,  or  sometimes  1  (rarely  2)  above  the 
middle,  2-5  cm.  long;  inflorescence  commonly  of  2  (rarely 
1)  heads,  these  usually  8-10  flowered;  perianth  6  mm.  long; 
segments  with  a  green  midrib  bordered  by  brown,  and  with 
a  scarious  fuscous  margin,  minutely  roughened  on  the 
back,  the  inner  distinctly  longer  than  the  outer,  stamens 
about  two-thirds  the  length  of  the  perianth  ;  anthers  longer 
than  the  filaments  ;  capsule  oblong-ovoid,  obtuse,  mucronate, 
scarcely  equalling  the  perianth ;  seeds  oblique,  obovate, 
shortly  apiculate. 

Mountain  meadows.  Arid  Transition  and  Canadian  Zones;  Cascade 
Mountains,  Washington  to  San  Bernardino  Mountains,  California, 
also  Utah.  Type  locality :  Alpine  meadows,  Yosemite  Valley,  Cali- 
fornia. 
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21.  Juncus  falcatus  Meyer. 

Sickle-leafed  Rush.     Fig-.  875. 

Juncits  falcatus  Meyer,  Syn.   Luzul.   34.      1823. 

Juncus  menziesii  R.  Br.;  Hook.  Fl.  Bor.  Am.  2:   192.     1838. 

Stems  10-20  cm.  or  rarely  30  cm.  high,  arising  from 
slender  stoloniferous  rootstocks.  Basal  leaves  flat  and 
grass-like,  the  union  of  blade  and  sheath  ill-defined,  usually 
without  a  trace  of  auricle,  falcate,  two-thirds  as  long  to 
longer  than  the  stems,  1.5-3  mm.  wide  ;  stem  leaves  solitary, 
near  the  middle  of  the  stem,  3^  cm.  long ;  heads  solitary 
or  sometimes  2  or  3,  5-25-flo\vered ;  lowest  bracts  8-20  mm. 
long ;  perianth  5-6  mm.  long ;  segments  equal,  dark  brown 
or  with  a  greenish  midrib,  finely  roughened,  the  outer 
shortly  acuminate,  the  inner  obtuse ;  stamens  half  the 
length  of  the  perianth  ;  anthers  much  longer  than  the  fila- 
ments ;  capsule  obovoid,  equalling  or  nearly  equalling  the 
perianth,  dark  brown,  rounded  or  depressed  at  the  apex ; 
seeds  oblong-ovate,  0.7  mm.  long,  obtuse,  longitudinally 
reticulate. 

In  sands  or  borders  of  marshes  along  the  coast;  Humid  Transi- 
tion Zone:  British  Columbia  to  Monterey,  California.  Also  in  modi- 
fied forms  to  Unalaska,  Japan  and  Tasmania.  Type  locality; 
Monterey,    California. 


22.  Juncus  regelii    Buch. 
Regel's  Rush.     Fig.  876. 

Juncus  regelii  Buch.  Engler  Bot.  Jahrb.  12:  414.     1890. 

Stems  erect,  slender.  15-50  cm.  high,  12  mm.  in 
diameter,  from  stoloniferous  rootstocks.  Basal  leaves 
grass-like,  the  junction  of  the  blade  and  sheath  incon- 
spicuous, the  auricles  rudimentary  or  wanting ;  blades 
10-15  cm.  long,  3-4  mm.  wide;  stem  leaves  1-3,  usually 
with  very  minute  auricles ;  heads  1-3  or  rarely  more, 
few-many-flowered,  8-15  mm.  broad;  perianth  4-5 
mm.  long,  minutely  roughened ;  the  outer  segments 
ovate-lanceolate,  short  acuminate,  with  very  narrow 
scarious  margins,  the  inner  ovate,  obtuse,  with 
broad  scarious  margins  ;  stamens  6,  about  two-thirds 
the  length  of  the  segments ;  anthers  equalling 
the  filaments ;  capsule  ovoid,  scarcely  equalling  the 
segments,  obttise  and  slightly  depressed,  mucronate, 
brown,  3-celled  ;  seeds  linear  with  a  long  white  appen- 
dage at  each  end. 

Wet  places,  Canadian  Zone;  Cascade  Mountains,  Washing- 
ton to  Montana  and  Utah.  Type  locality:  Washington,  but 
locality   not  designated. 


23.  Juncus  covillei  Piper. 
Coville's  Rush.     Fig.  877. 

Juncus    falcatus    paniculafus    Engelm.      Trans.    St.    Louis    Acad.    2:    495. 

1868. 
Juncus  covillei  Piper,  Contr.  Nat.  Herb.   11:   182.      1906. 

Stems  from  slender  stoloniferous  rootstocks,  8-30  cm.  high, 
slender,  pale  green.  Basal  leaves  grass-like,  the  junction  of 
sheath  and  blade  inconspicuous,  without  auricles,  about  two- 
thirds  as  long  to  longer  than  the  stems,  1.5-3  mm.  wide;  stem 
leaves  1  or  rarely  2,  usually  with  a  small  auricle ;  heads  panicu- 
late, 2-6.  rarely  solitary,  lowest  bract  foliaceous,  2-5  cm.  long,  or 
commonly  the  sheath  brownish,  broadly  scarious-margined  and 
bladeless  or  with  a  green  foliaceous  blade  10-25  mm.  long ; 
perianth  4  mm.  long,  minutely  roughened ;  segments  oblong- 
ovate,  obtuse,  about  equal,  the  outer  minutely  mucronate,  dark 
brown  throughout  or  the  midrib  green  ;  stamens  scarcely  two- 
thirds  as  long  as  the  segments ;  anthers  longer  than  the  fila- 
ments ;  capsule  oblong-ovoid,  equalling  or  distinctly  longer  than 
the  perianth,  obtuse  and  slightly  depressed,  minutely  mucronate, 
3-celled ;   seeds  reticulate,  usually  truncate  at  apex. 

Wet  places,  about  springs  and  lakes.  Transition  Zone;  Whatcom  and 
Challam  Counties,  Washington,  south  to  Mendocino  and  Lake  Counties, 
California.      Type    locality ;    Mendocino    County,    California. 
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24.  Juncus  obtusatus  Engelm. 
Blunt-scaled  Rush.    Fig.  878. 

Juitcus   obtusatus   Engelm.    Trans.   St.    Louis   Acad.    2:    495.      1868. 


Stems  tufted,  10-25  cm.  high,  from  creeping  rootstocks. 
Basal  leaves  grass-like,  the  junction  of  the  sheath  and  the 
blade  inconspicuous,  without  auricles,  usually  about  equalling 
the  stems,  2-3  mm.  wide ;  stem  leaves  1,  rarely  2,  sometimes 
none ;  heads  paniculate,  mostly  4—8,  sometimes  reduced  to  1 
or  2,  commonh*  3-5-flow^ered ;  perianth  2-3  mm.  long,  pale 
brown,  the  roughened  portion  narrow  and  obscure  :  segments 
ovate,  obtuse,  about  equal ;  capsule  longer  than  the  perianth, 
oblong-ovoid,  depressed  at  the  obtuse  apex  and  mucronate, 
dark  brown ;  seeds  minutely  reticulate. 


Moist  places  along  mountain  streams.  Transition  Zone:  central 
Sierra  Nevada  to  the  San  Bernardino  Mountains,  California.  Type 
locality :    near    the    Mariposa    Grove,    California. 


25.  Juncus  longistylis  Torr. 
Long-styled  Rush.     Fig.  879. 

Juncus  longistylis  Torr.    Bot.   Mex.    Bound.   223.      1859. 

Stems  erect,  loosely  tufted,  2-4  dm.  high,  rather  stiff, 
slender,  compressed.  Basal  leaves  flat,  grass-like,  one- 
third  to  one-half  the  length  of  the  stem ;  sheaths  scarious- 
margined  and  with  a  well-developed  auricle ;  blades 
1.5-4  mm.  wide,  acute,  striate;  stem  leaves  1-3,  their 
blades  commonly  5-7  cm.  long ;  heads  usually  2-8,  3-8- 
flowered,  or  reduced  to  a  single  larger  one ;  perianth 
5-6  mm.  long,  the  segments  lanceolate,  accuminate,  green- 
ish-brown with  hyaline  margins  ;  stamens  6,  one-half  to 
two-thirds  as  long  as  the  perianth ;  anthers  longer  than 
the  filaments;  style  1  mm.  long;  capsule  oblong,  brown. 
angled  above,  obtuse  or  depressed  at  summit,  mucronate, 
3-celled  ;  seeds  oblong,  white-tipped,  0.5  mm.  long,  14-20- 
ribbed. 

Moist  meadows,  Canadian  and  Transition  Zones;  British 
Columbia  to  western  Ontario  and  Nebraska,  south  to  Sierra 
Nevada,  California,  and  New  Mexico.  Also  in  Newfoundland. 
Type   locality :    near   the   Copper   Mines,   New   Mexico. 


26.  Juncus  macrophyllus  Coville. 


Long-leaved  Rush. 


Fio-.  880. 


1882,     not 


Juncus    canaliculatus    Engelm.     Bot.     Gaz.     7:     6. 

Liebm.    1850. 
Juncus  macrophxlhis    Coville.    Univ.    Calif.    Pub.    Bot.    1:    65. 

1902. 

Stems  erect,  3-9  dm.  high,  rather  stiff,  compressed. 
Basal  leaves  equalling  or  about  half  the  ■  length  of 
the  stems ;  sheath  scarious-margined  and  more  or 
less  distinctly  auriculate ;  blades  flat  but  rather  thick 
and  firm,  1.5—4  mm.  wide,  striate,  long  attenuate  and 
pungent;  stem  leaves  1-3,  their  blades  mostly  8-15 
cm.  long;  inflorescense  loosely  paniculate;  heads 
usually  12-25,  3-5-flowered ;  perianth  green  tinged 
with  fight  brown,  5-6  mm.  long,  the  segments  ovate, 
acute  or  obtuse,  hyaline-margined,  the  outer  dis- 
tinctly shorter  than  the  inner ;  stamens  6.  half  the 
length  of  the  segments ;  anthers  reddish-brown,  much 
longer  than  the  filaments ;  capsule  shorter  than  the 
perianth,  tapering  at  the  apex  into  a  short  beak ; 
seeds  0.5  mm.  long,  obliquely  obovate.  about  20- 
ribbed,  the  reticulations  lineolate. 

Dry  hillsides  and  marshes.  Transition  and  Upper  Sonoran  Zones;  southern   Sierra  Nevada,   California,  to 
northern  Lower  California  and   Arizona.     Type  locality:  Mill  Creek,   San  Bernardino  Mountains,   California. 
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27.  Juncus  triformis  Engelm. 
Yosemite  Dwarf  Rush 


Fig.  881. 


Jiinctis  triformis    Engelm.    Trans    St.    Louis    Acad.    2:    492.      1868. 
Juncus    triformis   stytosus    Engelm.    Trans.    St.    Louis    Acad.    2:    492. 
1868. 

Annual  with  very  short  stems  from  fibrous  roots.  Leaves 
25  mm.  long  or  less,  filiform,  channelled  ;  peduncles  several, 
scape-like,  5-10  cm.  long;  flowers  usually  3-7,  rarely  solitary 
in  a  small  terminal  head;  perianth  2-3  mm.  long,  brownish  ; 
segments  narrowdy  lanceolate,  acuminate,  nearly  equal ; 
stamens  3.  about  three-fourths  the  length  of  the  perianth  ; 
anthers  slightly  longer  than  the  filaments ;  capsule  nearly 
equalling  the  perianth,  ovate,  obtuse,  apiculate ;  style  2-3 
mm.  long;  seeds  ovate,  obtuse,  faintly  few-ribbed,  the 
areolae  cross-lined. 

Moist  places,  Transition  Zone;  Sierra  Nevada  and  San 
Bernardino  Mountains,  California.  Type  locality:  Yosemite  Valley, 
California. 


28.  Juncus  brachystylus  (Engelm.)  Piper. 


Short-styled  Dwarf  Rush.     Fig.  882. 

Juncus  triformis  braclivstvius  Engelm.  Trans.  St.  Louis 

Acad.   2:   492.      1868." 
Juncus  braclivstvius  Piper,  Contr.  Nat.  Herb.   11:   181. 

1906. 

Annual,  witli  very  short  stems,  from  fibrous 
roots.  Leaves  1-2.5  cm.  long,  filiform,  chan- 
nelled; peduncles  several,  scape-like.  5-8  cm. 
long ;  flowers  3-7.  rarely  solitary,  in  a  terminal 
head;  stamens  3;  anthers  minute,  much  shorter 
than  the  filaments ;  styles  very  short,  about  0.5 
mm.  long. 

Moist  places,  Transition  and  Upper  Sonoran  Zones: 
Washington  to  Mendocino  County,  California.  Type 
localitv:  Ukiah,  California. 


29.  Juncus  uncialis  Greene. 
Inch-high  Dwarf  Rush.    Fig.  883. 


Juncus  uncialis  Greene,  Pittonia  2:   105.     1890. 

Annual  with  very  short  stems,  from  fibrous  roots. 
Leaves  3-8  mm.  long,  filiform,  flat  and  somewhat 
fleshy ;  peduncles  several,  2-3  mm.  long ;  flowers 
solitary,  terminal,  subtended  by  a  single  bract;  peri- 
anth hj^aline,  with  purple  or  greenish  midrib,  1.5 
mm.  long,  the  segments  oblong-lanceolate,  acute ; 
stamens  3 ;  capsule  a  little  shorter  than  the  perianth, 
ovoid,  obtuse ;  seed  ovate,  apiculate,  few-ribbed,  the 
areolae  cross-lined. 


Moist  places,  Upper  Sonoran  and  Transition  Zones;  Wash- 
ington, south  to  Utah  and  central  California.  Type  locality: 
Suisun  marshes,  Solano  County,  California. 
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30.  Juncus  supiniformis  Engelm. 
Hair-leaved  Rush.     Fig".  884. 


Jttncus  supiniformis  Engelm.  Trans.  St.  Louis  Acad.  2:  461.     1868. 


Stems  tufted,  the  rhizomes  much-branched  and  matted, 
clothed  with  numerous  fibrous  roots.  Early  leaves  elon- 
gated and  capillary,  floating ;  stem-leaves  terete,  much  longer 
than  the  stems,  about  1  mm.  in  diameter,  not  conspicuously 
septate  ;  inflorescence  a  simple  panicle  of  2-6.  3-9-flowered 
heads;  perianth  light  brown,  4  mm.  long;  segments  nar- 
rowly lanceolate,  acute,  3^-nerved ;  stamens  3 ;  anthers 
shorter  than  the  filaments  ;  capsule  narrowly  oblong,  about 
a  third  longer  than  the  perianth,  light  brown,  acute  at  the 
summit  and  rather  stoutly  beaked,  the  beak  about  0.5  mm. 
long ;   seeds  obovate,  apiculate  at  each  end. 


In  swamps.  Humid  Transition  Zone;  near  the  coast  from  Hum- 
boldt to  Mendocino  Counties,  California.  Type  locality:  nc-ar  Mendo- 
cino City,  California. 


31.  Juncus  oreganus  S.  ^^"ats. 
Oregon  Rush.    Fig.  885. 

Juncus   oreganus   S.    Wats.    Proc.   Am.   Acad.   23:    267.      18S8. 
Juncus    paucicapitatus    Buch.    Engler,    Bot.    Jahrb.     12:      367. 
1890. 

Stems  numerous,  tufted,  from  slender  matted  root- 
stocks,  10-20  cm.  high,  very  slender.  Basal  leaves 
early  deciduous ;  stem  leaves  2-4,  the  sheaths  with 
conspicuous  hyaline  margins  and  auricles,  the  blades 
25-60  cm.  long,  terete,  conspicuously  septate,  panicle 
of  usually  2-4  small  few-flowered  heads ;  perianth- 
segments  nearly  equal,  narrowly  lanceolate,  acute, 
brown;  stamens  half  as  long  as  the  perianth;  anthers 
much  shorter  than  the  filaments ;  capsule  linear- 
oblong,  often  twice  as  long  as  the  perianth,  acute  and 
mucronate,  dark  brown ;  seeds  with  about  20  ribs,  the 
areolae  cross-lined. 

In  bogs  near  the  coast,  Hvnnid  Transition  Zone;  Ilwaco, 
Seattle,  Sproat  Lake,  \'ancouver  Island.  Type  locality: 
Ilwaco,    Washington. 


32.  Juncus  articulatus  L. 

Jointed  Rush.    Fig.  886. 

Juncus   articulatus   L.    Sp.    PI.    327.      1753. 

Stems  erect  or  spreading,  2-6  dm.  high,  tufted,  from 
branching  rootstocks.  Basal  blade-bearing  leaves  only 
1  or  2,  usually  dying  early,  stem  leaves  with  rather 
loose  sheaths  and  conspicuously  septate  terete  blades; 
inflorescence  5-10  cm.  high,  its  branches  divaricately 
spreading;  heads  hemispheric  to  top-shaped,  6-12-flow- 
ered  ;  perianth  2-3  mm.  long,  the  segments  nearly  equal, 
lanceolate  acuminate,  reddish  brown  with  a  green  mid- 
rib, or  green  throughout ;  stamens  6,  one-half  to  three- 
fourths  as  long  as  the  periantii ;  anthers  shorter  than 
the  filaments ;  capsule  longer  than  the  perianth,  dark 
brown,  3-angled,  sharply  acute,  tapering  to  a  conspicu- 
ous tip,  1-celled ;  seeds  oblong-obovoid,  about  0.5  mm. 
long,  reticulate  in  about  16-20  rows,  the  areolae  finely 
cross-lined. 

Moist  ground  about  springs  and  marshes,  Canadian  and 
Humid  Transition  Zones;  British  Columbia  to  Clatsop  County, 
Oregon,  and  Labrador  to  New  York,  and  Michigan;  also  m 
Europe    and    Asia.      Type    locality :    Europe. 
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Juncus  richardsonianus  Schiilt. 
Richardson's  Rush.     Fisf.  887, 


Fig. 

Juncus    richardsonianus    Scluilt.    in    Koem.    &    Schult.    Svst.    7 : 

201.      1829. 
Juncus  alpinus  insignis  Fries;    Engelm.   Trans.    St.    Louis  Acad. 

2:   458.     1866. 

Stems  erect.  15-25  cm.  high,  in  loose  tufts,  from 
creeping  rootstocks.  Stem  leaves  1-3,  usually  borne 
below  the  middle,  conspicuously  septate  ;  panicle  6-20 
cm.  high,  loose,  its  branches  strict  or  slightly  spread- 
ing ;  heads  3-12-flo\vered ;  perianth  2-2.5  mm.  long ; 
inner  segments  shorter  than  the  outer,  obtuse,  usually 
purplish  toward  the  apex,  the  outer  paler,  obtuse, 
mucronate  or  acute;  stamens  6,  one-half  to  two-thirds 
as  long  as  the  perianth ;  anthers  much  sliorter  than 
the  tilaments ;  capsule  ovoid-oblong,  slightly  exceeding 
the  perianth,  straw-colored  or  brown,  broadly  acute  or 
obtuse  with  a  short  tip ;  seed  ovoid  to  oblong,  apiculate, 
acute  or  acuminate  at  the  base,  shallowly  reticulate,  the 
areolae  smooth. 

Shores  of  lakes  and  ponds.  Canadian  Zone:  .\laska  to  Greenland,  south  to  Washington,  Idaho,  Nebraska 
and  Pennsylvania.  In  Washington  it  has  been  found  in  Chelan  and  Whatcom  Counties.  Type  locality: 
"In  sylvis  Americae  arcticae." 


34.  Juncus  mertensianus  Bong. 
Mertens"  Rush.     Fig.  888. 

Juncus  mertensianus  Bong.  Mem.  Acad.  St.  Petersb.  \'l.  2:    167.     1832. 
Juncus  mertensianus  filifolius  Suksdorf.  Deutsch.  Bot.  Monatss.  19:  92.      1901. 

Stems  slender  and  weak,  15-45  cm.  high,  from  slender  matted 
rootstocks.  Leaves  2-3  on  the  stem,  sheaths  with  auricles,  blades 
very  slender,  somewhat  compressed,  equalling  or  shorter  than  the 
stems,  1  mm.  wide,  the  septa  often  obscure  ;  heads  usually  solitary, 
densely  many-flowered,  becoming  spheroidal ;  perianth  4  mm.  long, 
dark  brown,  the  segments  nearly  equal,  lanceolate,  the  outer 
acuminate,  the  inner  acute ;  stamens  nearly  equalling  the  perianth ; 
anthers  much  shorter  than  the  filaments ;  capsule  narrowly  oval, 
obtuse  or  emarginate  at  apex,  mucronate,  equalling  the  perianth, 
dark  brown  ;  seeds  ovate-lanceolate,  the  reticulations  finely  cross- 
lined. 

Mountain  meadows,  Canadian  to  Arctic  Zones;  Sitka  to  southern  Cali- 
fornia,   east    to    Colorado.      Type    locality:    Sitka,    Alaska. 


35.  Juncus  chlorocephalus  Engelm. 
Green-headed  Rush.    Fig.  889. 

Juncus  chloroceplialus  Engelm.  Trans.  St.  Louis  .\cad.  2:  485.     1868. 

Stems  tufted  from  slender  matted  rootstocks, very  slen- 
der, 2-6  dm.  high.  Basal  sheath  bladeless,  often  rose- 
colored,  stem  leaves  3-4,  the  sheaths  with  broad  scarious 
margins  and  prominent  auricles,  the  blades  somewhat  com- 
pressed, 4-10  cm.  long,  scarcely  1  mm.  in  diameter,  con- 
spicuously septate ;  heads  solitary  or  in  few-headed  pan- 
icles, few-many-flowered ;  perianth  4  mm.  long,  light  green 
with  broad  scarious  margins  ;  the  segments  equal,  oblong- 
lanceolate,  obtuse ;  stamens  three-fourths  the  length  of  the 
segments  :  anthers  longer  than  the  filaments  ;  capsule  oblong, 
obtuse,  about  two-thirds  the  length  of  the  segments. 

Mountain  meadows,  Canadian  Zone;  Sierra  Nevada,  California 
from  Eldorado  to  Mariposa  Counties.  Also  adjacent  Nevada.  Type 
locality:    Sierra   Nevada,    California. 
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36.  Juncus  badius  Suskdorf. 


Chestnut  Rush. 


Fig-. 


890. 


Jiinciis   badius   Suksdorf,   Deutsche    B'ot.    Monatss. 
92.      1901. 


19: 


Stems  tufted  from  slender  creeping  root- 
stocks,  15-50  cm.  high,  very  slender,  slightly- 
compressed.  Leaves  with  distinctly  auricled 
sheaths,  the  blades  slightly  compressed,  com- 
pletely septate,  5-15  cm.  long,  or  sometimes 
longer,  1-1.5  mm.  wide ;  heads  solitary  to  sev- 
eral, mostly  7-12-flowered ;  lowest  bract  of 
inflorescence  brownish  or  purplish.  8-10  mm. 
long  or  sometimes  longer ;  perianth  3-3.5  mm. 
long,  dark  brown,  the  segments  about  equal, 
lanceolate,  acuminate ;  anthers  linear,  longer 
than  the  filaments ;  capsule  slightly  exceeding 
the  perianth,  oblong-obovoid.  rounded  at  the 
apex,  dark  brown ;  seeds  apiculate  at  each 
end,  areolate,  the  reticulations  in  about  15  rows. 

Moist  soils.  Arid  Transition  Zone:  eastern  Wash- 
ington and  Idaho.  Type  locality :  Falcon  Valley, 
Klickitat    County,    Washington. 


37.  Juncus  nevadensis  S.  AV'ats.     Sierra  Rush.    Fig".  891 

Juncus  phaeocephalus  gracilis  Engelm.   Trans.    St.   Louis 

Acad.  2:  473.      1868. 
Juncus   nevadensis   S.    Wats.   Proc.    Am.    Acad.    14:    303. 

1879. 
Juncus  suksdorf  a  Rydb.  Bull.  Torrey  Club  26:  541.    1899. 

Stems  somewhat  tufted  from  slender  creeping 
rootstocks,  15-60  cm.  high,  very  slender,  some- 
what compressed.  Leaves  with  distinctly  auricled 
sheaths,  the  blades  5-15  cm.  long  or  sometimes 
longer,  1-1.5  mm.  wide,  slightly  compressed,  com- 
pletely but  often  obscurely  septate ;  heads  often 
1-2  and  much  congested,  or  4-10  and  few-flow- 
ered ;  perianth  3.5  min.  long,  dark  brown,  the 
segments  about  equal,  lanceolate,  acuininate ; 
anthers  linear,  longer  than  the  filaments  ;  stigmas 
long-exserted ;  capsules  scarcely  equalling  the 
perianth,  oblong,  abruptly  acute  and  mucronate  at 
apex,  dark  brown  ;  seed  minute,  apiculate  at  each 
end,  areolate,  the  reticulations  in  about  15  rows. 

Mountain  meadows,  Canadian  Zone;  Washington  and 
western  Idaho  to  southern  California.  Type  locality: 
Tuolumne  Meadcws,   Sierra  Nevada,  California.  <-j,._  ., 


38.  Juncus  columb 

Cokimbia  Rush 


lanus 

Fig. 


Covi 
892. 


He. 


Juncus  coluinhianus  Coville,   Prac.   Biol.   Soc.   Wasli.   14:   87.      1901. 

Stems  tufted  from  creeping  rootstocks,  20-60  cm.  high, 
slender,  slightly  compressed.  Leaves  with  auricled  sheaths, 
the  blades  5-15  cm.  long  or  longer,  slightly  compressed,  1-1.5 
mm.  wide,  completely  septate ;  heads  several  to  numerous,  4-12- 
flowered ;  perianth  pale  brown,  3.5  mm.  long,  the  segments 
narrowly  lanceolate,  acuminate  ;  anthers  longer  than  the  fila- 
ments ;  capsule  oblong,  acute  at  the  apex  and  prominently 
mucronate,  shorter  than  the  perianth  ;  seeds  with  the  reticula- 
tions in  about  15  rows,  areolate  lineolate. 

In  wet  meadows.  Arid  Transition  Zone:  eastern  Washington  to  Mon- 
tana south  to  Oregon.  Type  locality:  in  wet  meadows  near  Pullman, 
Washington. 
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39.  Juncus  dubius  Engelm. 
]\Iariposa  Kusli.     Fig.  893. 

Juncus   dubius    Engelm.    Trans.    St.    Louis    Acad.    2:    459.      1S6S. 

Stems  stout.  5-12  dm.  high,  from  stout  creeping  root- 
stocks.  Leaf-sheaths  with  distinct  auricles,  the  blades  1-4 
dm.  long,  1.5-3  mm.  broad,  compressed,  conspicuously 
septate ;  panicle  compound,  diffuse,  7-25  cm.  long ;  heads 
numerous,  6-20-flowered  ;  perianth  3  mm.  long,  rather  pale 
brown,  the  segments  about  equal,  lanceolate,  acuminate ; 
anthers  much  longer  than  the  filaments  ;  capsule  narrowly 
oblong,  tapering  above  into  a  long  rostrate  beak ;  seeds 
abruptly  apiculate  at  each  end,  reticulate,  the  reticulations 
transversely  lineolate. 

Mountain  meadows  and  stream  banks,  Arid  Transition  Zone; 
Oregon  through  the  Coast  Ranges,  the  Cascade  Mountains  and 
Sierra  Nevada  to  San  Diego  County,  California.  Type  locality : 
Clark's   Meadow,    near   the   Mariposa   Big  Tree   Grove. 


40.  Juncus   rugulosus    Engelm. 
Wrinkled  Rush.     Fig.  894. 

Juncus  riigulosus  Engelm.  Bot.  Gaz.  6:  2J4.     18S1. 

Stems  short,  5-12  dm.  high,  from  stout 
creeping  rootstocks,  conspicuously  rugose,  as 
also  the  sheaths  and  blades.  Basal  sheaths 
bladeless,  usually  colored  ;  stem  leaves  2-4,  their 
sheaths  with  a  conspicuous  auricle,  the  blades 
terete,  15-45  cm.  long,  3-4  mm.  broad,  dis- 
tinctly septate ;  panicle  decompound  and  diffuse, 
6-25  cm.  long  ;  heads  numerous,  5-10-flowered  ; 
perianth  3  mm.  long,  light  greenish  brown  and 
more  or  less  tinged  with  purple,  the  segments 
narrowly  lanceolate,  acuminate ;  anthers  about 
equalling  the  filaments ;  capsule  narrowly  ob- 
long, tapering  above  into  a  beak ;  seeds  reticu- 
late, the  reticulations  transversely  lineolate. 

Stream  banks  and  springs.  Upper  Sonoran  Zone; 
Kern  and  San  Luis  Obispo  Counties,  south  to  San 
Diego  County.  Type  locality :  "running  streamlet  at 
the   base    of   the    San    Bernardino    Mountains." 


41.  Juncus  bolanderi  Engelm. 
Bolander's  Rush.    Fig.  895. 


Fig. 

Juncus   bolanderi   Engelm.    Trans.    St.    Louis   Acad.    2:    470. 

1868. 
Juncus  bolanderi   riparius  Jepson,    Fl.    Calif.    1:    255.     1921. 

Stems  from  creeping  rootstocks,  slender,  5-8 
dm.  high.  Basal  sheaths  bladeless ;  stem  leaves  3-4. 
their  sheaths  with  conspicuous  auricles ;  the  blades 
slightly  coinpressed,  10-20  cm.  long.  1-1.5  mm. 
wide,  distinctly  septate  ;  heads  2  or  3  or  sometimes 
solitary,  many-flowered,  subglobose ;  perianth  3.5 
mm.  long,  greenish  brown,  the  segments  narrowly 
lanceolate,  setaceously  acuminate  ;  stamens  3 ;  anth- 
ers much  shorter  than  the  filaments ;  capsule 
clavate-oblong,  shorter  than  the  segments,  obtuse 
and  apiculate  at  the  apex ;  seeds  minute,  obovate. 
reticulate. 

Stream  banks  and  swamps.  Humid  Transition  and 
Upper  Sonoran  Zones:  Umpqua  Valley,  Oregon,  to  Mendo- 
cino County,  California,  also  occurring  locally  in  the  lower 
Sacramento  Valley  and  Orange  County.  Type  locality : 
swamps    near    Mendocino    City,    California. 
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42.  Juncus  acuminatus  Michx. 
Sharp-fruited  Rush. 


Fig.  896. 


Jiiiicus  acinninatiis  Michx.   Fl.   Bor.  Am.   1:   192.      1803. 

Stems  tufted,  3-10  dm.  high,  from  short  and 
inconspicuous  rootstocks.  Leaves  1-3  on  a  stem, 
the  hiades  of  the  lower  10-20  cm.  long,  1-2  mm. 
thick,  the  upper  shorter ;  panicle  5-15  cm.  long, 
with  5-50  heads  or  sometimes  reduced  to  a  single 
head,  its  branches  usually  spreading ;  heads  top- 
shaped  to  subspheric,  3-2C)-flowered ;  perianth 
2.5-3.5  mm.  long,  the  segments  lanceolate-subulate, 
nearly-  equal ;  stamens  3,  about  half  or  as  long  as 
the  perianth  ;  anthers  shorter  than  the  filaments ; 
capsule  ovate-lanceolate,  broadly  acute,  mucro- 
nate,  equalling  the  perianth,  light  brown ;  seeds 
oblong,  apiculate  at  each  end,  reticulate  with 
16-20  longitudinal  rows,  the  areolae  transversely 
many-lined. 

Stream  banks  and  swamps.  Transition  Zone;  British 
Columbia  to  Oregon,  east  to  Maine  and  Georgia.  Type 
locality:      South  Carolina. 


43.    Juncus   torreyi    Coville. 
Torrey's  Rush.     Fig.  897. 

Jitnctis  iiodosus  megacephalus  Torr.  Fl.  N.  Y.  2:  326.  1843. 

Jniicus  megacephalus   Wood,    Bot.    ed.    2,    724.     1861,  not    Curtis, 

1835. 

Juncus   torreyi   Coville,    Bull   Torrey    Club   22:    303.  1895. 

Stems  arising  singly  from  tuberiform  thickenings  on 
the  slender  rootstock,  stout,  2-5  dm.  high.  Leaves  1-4 
on  the  stem,  the  blades  abruptly  divergent  from  the 
stem,  stout,  terete,  2-5  mm.  thick ;  panicle  congested, 
consisting  of  1-20  heads,  exceeded  by  its  lowest  bract ; 
heads  10-15  mm.  in  diameter;  perianth  4—5  mm.  long, 
the  segments  subulate,  the  outer  longer  than  the  inner ; 
stamens  6,  about  half  as  long  as  the  perianth  ;  capsule 
subulate,  3-sided,  1-celled,  the  beak  1-1.5  mm.  long, 
exceeding  the  perianth  and  holding  the  valves  together 
throughout  dehiscence  ;  seed  oblong,  acute  at  both  ends, 
reticulate  in  about  20  longitudinal  rows,  the  areolae 
finely  cross-lined. 

Wet  soil,  Transition  and  Upper  Sonoran  Zones;  Washington 
to  southern  California,  east  to  Massachusetts,  Texas  and  Ala- 
bama. In  the  Pacific  States  it  is  east  of  the  Cascade-Sierra 
Nevada  divide,  except  in  southern  California.  Type  locality:  on 
the   shores    of   Lake    Ontario. 


44.  Juncus  nodosus  L. 
Knotted  Rush.     Fig.  898. 

Juncus  uodosus  L.    Sp.   PI.   ed.   2,   466.      1762. 

Stems  15-60  cm.  high,  arising  singly  from  tuber-like 
tliickenings  of  a  slender,  nearly  scaleless  rootstock. 
Basal  leaves  with  long  erect  blades,  stem  leaves  2-4, 
their  blades  erect,  the  upper  exceeding  the  inflores- 
cence ;  panicle  shorter  than  its  lowest  bract,  seldom 
exceeding  5  or  6  cm.,  bearing  1-30  heads ;  heads 
spherical,  several-many-flowered,  7-12  mm.  in  diam- 
eter ;  perianth  3.5  mm.  long,  usually  reddish  brown 
above;  segments  lanceolate-subulate,  the  outer  shorter 
tlian  the  inner ;  stamens  6,  about  half  as  long  as  the 
perianth  ;  anthers  equalling  the  filaments ;  capsule  lan- 
ceolate-subulate, 3-sided,  1-celled,  exceeding  the  peri- 
anth ;  seed  oblong,  acute  below,  apiculate  above,  retic- 
ulate in  20-30  longitudinal  rows,  the  areolae  finely 
cross-lined. 

Wet  places.  Transition  Zone;  British  Columbia  south,  east 
of  the  Cascade  Mountains,  to  Nevada,  and  east  to  Nova 
Scotia  and  Virginia.     Type  locality :   eastern  North  America. 
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45.  Juncus  phaeocephalus  Engelm. 
Brown-headed  Rush.     Fig.  899. 

Juncus  phaeocephalus  Engelm.   Trans.   St.   Louis   Acad. 

2:    484.      1868. 
Juncits   phaeocephalus  glomeratns    Engelm.    Trans.    St. 

Louis   Acad.    2:    484.      1868. 
Juncus   phaeocephalus   paniculatus    Engelm.    Trans.    St. 

Louis    Acad.    2:    484.       1868. 

Stems  flattened,  2-edged,  3-9  dm.  high,  from 
creeping  rootstalks.  Leaves  flattened  laterally, 
equitant,  without  auricles,  the  blades  8-20  cm. 
long,  2.5  mm.  wide ;  inflorescence  of  1-f  ew 
large  heads  or  paniculate  with  numerous  few- 
flowered  heads ;  perianth  4-5  mm.  long,  dark 
brown  or  purplish,  the  segments  lanceolate, 
about  equal,  the  outer  acuminate,  the  inner 
acute ;  stamens  6,  two-thirds  the  length  of  the 
perianth ;  anthers  much  longer  than  the  fila- 
ments :  capsule  oblong,  abrupth'  acute  below 
the  prominent  beak  ;  seeds  reticulate,  the  retic- 
ulations in  about  20  rows,  the  areolae  cross- 
lined. 

Wet  places.  Transition  and  L^pper  Sonoran  Zones, 
Coastal  region  and  Coast  Range  of  California  from 
Mendocino  to  Los  Angeles  and  San  Bernardino 
Counties.  The  variety  glomciatus  inhabits  the  sea 
coast  from  Mendocino  to  Monterey  County  and  has 
few— many-flowered  heads:  the  variety  paniculatus  is 
inland  ranging  from  Napa  County  to  southern  Cali- 
fornia.     Tyjie    locality  :     ^lonterey,    California. 


46.  Juncus  macrandrus  Coville,  n.  sp. 

Long-anthered  Rush.     Fig.  900. 

Stems  tufted  from  creeping  rootstocks.  flattened, 
2-edged,  3-5  dm.  high.  Leaves  flattened  laterally, 
equitant.  without  auricles,  the  blades  of  the  lower 
stem  leaves  usually  about  10  cm.  long,  2-3  mm. 
wide ;  inflorescence  paniculate,  2-8  cm.  long,  the 
heads  few  to  many,  usually  3-5-flowered ;  perianth 
3-4  mm.  long,  dark  purplish  brown  ;  segments  ob- 
long-lanceolate, the  outer  acuminate,  the  inner 
acute ;  stamens  6.  the  anthers  much  longer  than  the 
filaments  ;  the  capsule  broadly  oblong,  shorter  than 
the  perianth,  obtuse  below  the  beak ;  seeds  reticu- 
late, the  areolae  in  about  20  rows,  cross-lined. 

Springs  and  wet  meadows.  Transition  and  Canadian 
Zones;  northern  Sierra  Nevada  to  the  San  Jacinto  Moun- 
tains, southern  California.  Type:  Owens  River  Vallej-, 
Invo  County,  California,  Coville  &  Funston  1774. 


47.  Juncus  oxymeris  Engelm. 
Pointed  Rush.    Fig.  90L 

Juncus    o.rvmeris    Engelm.     Trans.     St.     Louis     Acad.     2: 
483.      1868. 

Stems  compressed  and  2-edged.  3-6  dm.  high, 
arising  from  creeping  rootstocks.  Leaves  flattened 
laterally  and  equitant ;  auricles  usually  obscure ; 
blades  5-20  cm.  long,  3-5  mm.  wide ;  panicle 
usually  ample,  compound,  with  numerous  few- 
flowered  heads  ;  perianth  3  mm.  long,  light  green, 
with  broad  scarious  margins,  usually  tinged  with 
purple  toward  the  acuminate  and  sharp-pointed 
tips ;  stamens  6,  about  two-thirds  the  length  of  the 
segments ;  anthers  twice  the  length  of  the  fila- 
ments ;  capsule  tapering  into  a  slender  beak, 
longer  than  the  perianth ;  seeds  finely  reticulate, 
the  areolae  in  about  20  rows,  smooth. 

Stream  banks  and  mountain  meadows.  Transition  and 
Upper  Sonoran  Zones;  western  Washington  to  southern 
California.      Tyjie    locality  :    Sacramento    Valley. 
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48.  Juncus  xiphioides  Meyer. 

Iris-leaved  Rush.     Fig.  902. 

Jnncus  xiphioides  Meyer,  Syn.  June.  50.     1822. 
Juncus   xiphioides  littoralis   Engelm.    Trans.    St.    Louis 

Acad.   2:    481.      1868. 
Juncus    xiphioides    auratus   Engelm.    Trans.    St.    Louis 

Acad.    2:    481.      1868. 

Stems  6-8  dm.  high,  compressed  and  acutely 
2-edged,  from  a  thick  creeping  rootstock. 
Leaves  flattened  laterally  and  equitant,  the 
sheaths  without  auricles,  the  hlades  10-40  cm. 
long  or  the  upper  shorter,  3-10  mm.  wide ; 
heads  numerous  in  a  compound  panicle.  3-20- 
flowered ;  perianth  brownish,  3  mm.  long,  the 
segments  lanceolate,  acuminate;  stamens  6,  half 
as  long  as  the  perianth  ;  anthers  shorter  than 
or  sometimes  nearly  equalling  the  filaments ; 
capsule  oblong,  acute  below  the  mucronation, 
slightly  longer  than  the  perianth  ;  seeds  ovate- 
lanceolate,  reticulate,  the  areolae  cross-lined. 

Wet  places,  Transition  and  Upper  Sonoran  Zones; 
footliills  of  the  northern  Sierra  Nevada  and  Coast 
Ranges  of  California  to  northern  Lower  California 
and   Arizona.      Type   locality :    Monterey,    California. 


49.  Juncus  saximontanus  A.  Nels. 
Rocky  Aiountain  Rush.     Fig.  903. 

Juncus  ensifolius   major   Hook,    Fl.    Bor.   Am.   2:    191. 

1840. 
Ju)icus  xiphioides  montanus  Engelm.   Trans.    St.    Louis 

Acad.    2:    481.      1868. 
Juncus   saxinwntanus   A.    Nels.    Bull.    Torrev   Club    29: 

401.      1902. 

Stems  3-5  dm.  high,  compressed  and 
2-edged,  from  stout  creeping  rootstocks. 
Leaves  flattened  laterally  and  equitant,  usually 
auricled,  the  blades  2-4  mm.  wide ;  heads  pan- 
icled,  commonly  2-12,  3-10-flowered  ;  perianth 
dark  brown,  2.5-3  mm.  long,  the  outer  segments 
lanceolate,  acuminate,  the  inner  acute,  shorter 
than  the  outer ;  stamens  b,  about  two-thirds 
the  length  of  the  perianth ;  anthers  shorter 
than  the  filaments ;  capsule  oblong,  equalling 
the  perianth,  obtuse  below  the  mucronation, 
dark  brown  ;  seeds  reticulate,  the  reticulations 
in  about  20  longitudinal  rows,  the  areolae 
cross-lined. 

Wet  places.  Transition  and  Canadian  Zones: 
British  Columbia  to  Oregon,  east  to  Alberta  and  New 
Mexico.       Type    locality :     Rocky    Mountains. 


50.  Juncus  ensifolius  Wiks. 
Three-stamened  Rush. 


274. 
Louis 


Fig.  904. 

Juncus  ensifolius  Wiks.   Kongl.   Vet.   Akad.  Handl.    2: 

1823. 
Juncus    xiphioides    triandrus    Engelm.      Trans.      St. 

Acad.    2:    482.      1868. 

Stems  compressed  and  2-edged,  2)-6  dm.  high, 
arising  from  creeping  rootstocks.  Leaves  flattened 
laterally  and  equitant,  auricles  wanting,  blades  7-15 
cm.  long,  2-5  mm.  wide ;  panicle  of  2-7  rather 
large  many-flowered  heads,  or  compound,  with 
numerous  small  heads,  often  only  3-6-flowered ; 
perianth  3  mm.  long,  brown  or  dark  brown,  the 
segments  equal,  narrowly  lanceolate,  acuminate ; 
stamens  3.  about  two-thirds  the  length  of  the  per- 
ianth ;  anthers  shorter  than  the  filaments ;  capsule 
oblong,  slightly  exceeding  the  perianth,  obtuse  be- 
low the  mucronation,  dark  brown ;  seeds  reticulate, 
the  reticulations  in  about  20  rows,  areolae  cross- 
lined. 

Wet  places.  Transition  and  Canadian  Zones;  Alaska  to 
the  Sierra  Nevada  and  northern  Coast  Ranges,  California, 
east  to  Alberta  and  L^tah.     Type  locality:  Unalaska. 
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2.  JUNCOIDES  Adans.  Fam.  I'l.  2:  47.  1763. 
[LuzuLA  DC.  Fl.  Fr.  3:  158.  1805.] 
Perennial  plants,  with  herbage  either  glabrous  or  sparingly  webbed,  stems  leaf-bearing, 
leaf-sheaths  with  united  margins,  and  leaf-blades  grass-like.  Inflorescence  umbelloid.  panicu- 
late or  corymbose,  often  congested ;  flowers  always  bracteolate,  the  bractlets  usually  lacerate 
or  denticulate;  stamens  6  in  our  species;  ovary  1-celled,  its  3  ovules  with  basal  insertion; 
seeds  3.  indistinctly  reticulate,  sometimes  carunculate  at  base  or  apex,  but  not  distinctly  tailed. 
[Greek,  meaning  like  J  uncus.] 

About  65   species,   widely  distributed,   mostly  flowering  in   spring.     Type  species,  Juncns  pilosiis   L. 

Flowers  in   clusters   of   2   or    o    or   solitary   in   an   open    panicle. 

Cymes  open;  bracts  entire  or  somewhat  lacerate,   not  cihate-fambriate. 
Perianth   3-3.5   mm.   long;   leaves    10-12   mm.   wide. 
Perianth    1.5-2.5    mm.    long;    leaves    6-8    or    rarely    10    mm.    wide. 

Ravs   of   the   panicle   drooping;   leaves   sparsely   pilose   at   base.  ,,•       •  i 

'Perianth  and  capsule  pale  green;  leaves  thin,  shining;   seeds  brown,  ellipsoid. 

2.  y.  pari'ijLoyutn, 

Perianth  and  capsule  dark  brown;  leaves  thick,  dull;  seeds  yellow,  constricted  at  each  end. 

3.  J.    ptperi. 
Kavs  of  the  panicle  divaricate;  leaves  not  pilose.                                                           4.  J.  divaricatiiin. 

Cvmes  caiigested;  bracts  ciliate-fimbriate.  5-  J-    subcongcstum. 

Flowers  congested    into    1    to    several    spike-like   or    head-like   clusteis.  ■  •   i    i-i      i 

Inflorescence  nodding,   usually   of  a   single  spike-like  cluster;   seeds   without  a   strophiole-like  base. 

6.  J.   sptcatum. 
Inflorescence    erect    or    its    individual    branches    rarely    nodding;      heads    or    spikes    2-12;     seeds    with    a 


1.   /.  glabratiim 


white  strophiole-like  base. 


/.   campastie. 


^^^^^^    p  1.  Juncoides  glabratum  (Hoppe)  Sheldon. 


Smooth  Wood-rush.     Fig".  905. 

J  uncus  glabratus  Hoppe;    Roslk.   Men.   Tunc.   27.      1801. 
Luzula  ^glabrata  Desv.    Journ.    de    Bot.    1:    145.      1808. 
Lusnla  spadicea  glabrata   Meyer,    Syn.    Luzul.   8.      1823. 
Juncoides   glabratum   Sheldon,   Minn.    Bot.    Stud.    Bull.   9: 
63.      1894. 

Stems -stoloniferous,  but  sliglitly  tufted,  2-5  dm. 
high.  Stem  leaves  usually  4  or  5,  blades  4-6  cm. 
long,  8-12  mm.  wide,  abruptly  acute,  flat,  glabrous ; 
basal  leaves  10-20  cm.  long ;  panicles  decompound, 
erect,  6-10  cm.  long,  5-7  mm.  wide;  bracts  ciliate 
on  the  margins,  the  lowest  15-20  mm.  long,  brown- 
ish;  rays  often  divaricate;  flowers  usually  single, 
on  rather  stout  divaricate  pedicels ;  perianth  3-3.5 
mm.  long,  lanceolate,  acute,  dark  purplish  brown ; 
capsule  ovoid,  equalling  or  slightly  exceeding  the 
perianth,  acute,  almost  black;  seeds  ellipsoid,  dark 
brown. 

Moist  alpine  woods,  Hudsonian  Zone:  Alaska  to 
Crater  Lake,  Oregon,  east  to  Montana.  Type  locality: 
Europe. 


2.  Juncoides  parviflorum   (Ehrh.)   Coville. 


Small-flowered  Wood-rush. 


Fig-. 


906. 


Juncns  parviflorus  Ehrh.  B'eitr.  6:    139.      1791. 
Lnzula  parviflora  Desv.  Journ.  de  Bot.  1:   144.     1808. 
Juncoides  parviflorum  Coville,  Contr.  Nat.  Herb.  4:    209.      1893. 

Stems  stoloniferous,  single  or  few  in  a  tuft,  erect 
1-3  dm.  high.  2-5-leaved.  Leaves  glabrous,  their 
blades  3-10  mm.  wide,  tapering  to  a  sharp  or  blunt 
apex;  inflorescense  a  nodding  decompound  panicle, 
commonly  6-10  cm.  long;  lowest  bract  foliose,  one- 
fourth  to  one-half  the  length  of  the  panicle;  flowers 
borne  singly  or  sometimes  2  or  3  together,  on  very 
slender  pedicels;  bractlets  ovate,  entire  or  lacerate; 
perianth  2-2.5  mm.  long,  the  segments  lanceolate, 
acute,  green  or  more  or  less  tinged  with  brown  ; 
capsule  ovoid,  slightly  exceeding  the  perianth,  green 
or  brownish ;  seeds  ellipsoid,  brown. 

Moist  woods  and  meadows;  Transition  to  Hudsonian 
Zones:  .'Maska  to  Labrador,  south  to  California,  Minnesota 
and  New  York,  also  in  Europe.  In  the  Pacific  States  it 
reaches  its  southern  limits  in  Humboldt  County  in  the  Coast 
Ranges,  and  Kern  County  in  the  Sierra  Nevada.  Type 
locality  :    Europe. 
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3.  Juncoides  piperi  Coville. 
Piper's  Wood-rush.     Fig.  907. 

Juncoides  piperi  Coville,   Contr.   Nat.   Herb.   11:    185. 
1906. 

Stems  densely  tufted  from  usually  matted 
rootstocks,  erect,  10-35  cm.  high.  Leaves 
mostly  basal,  linear-lanceolate,  about  one- 
fourth  as  long  as  the  stem,  2-4  mm.  wide, 
dull,  sparsely  pilose  on  the  sheaths  and  mar- 
gins ;  panicle  decompound.  5-8  cm.  long,  nod- 
ding; lowest  bract  foliaceous,  8-15  mm.  long; 
bractlets  brown,  lacerate;  flowers  borne 
singly  or  sometimes  in  clusters  of  2  or  3; 
perianth  1.5-2  mm.  long,  dark  purplish  brown, 
the  segments  ovate,  acuminate  ;  capsule  ovoid, 
exceeding  the  perianth,  dark  brown,  the  valves 
not  apiculate ;  seeds  buff  or  amber  color, 
oblong-lanceolate,  narrowed  at  each  end. 

Dry  sandy  or  gravelly  soils,  Hudsonian  Zone; 
\\"ashirigton  to  Montana.  Type  locality:  Bridge 
Creek,  Okanogan  County,  Washington,  "on  dry 
sandy-gravelly    moraines   just    below    the   glaciers." 


4.     Juncoides  divaricatum    (S.  Wats.) 
Coville.     Forked  Wood-rush.     Fig.  908. 

Luzula   divaricata  S.   Wats.   Proc.  Am.   Acad.    14:    302. 

1879. 
Juncoides  divaricatum  Contr.  Nat.  Herb.  4:  209.     189.i. 

Stems  tufted  from  matted  rootstocks,  10-50 
cm.  high,  2-4-leaved.  Basal  leaves  flat,  linear- 
lanceolate,  acuminate,  8-25  cm.  long,  3-10  mm. 
wide;  stem  leaves  3-10  cm.  long;  panicle  de- 
compound, diffuse  with  divaricately  spreading 
branches  and  pedicels,  8-15  cm.  long,  and  nearly 
as  wide ;  bractlets  ovate,  entire  or  sometimes 
sparsely  lacerate ;  perianth  2-2.5  mm.  long, 
tinged  with  brown,  the  segments  lanceolate, 
acuminate ;  capsule  ovoid,  scarcely  equalling 
the  perianth,  green,  the  valves  apiculate  ;  seeds 
brown,  the  basal  end  darker. 

Gravelly  soils  in  open  woods  or  borders  of 
meadows,  Canadian  Zone;  Mt.  St.  Helens,  Wash- 
ington south  to  Mariposa  County,  California.  Type 
locality :    Sierra    Nevada,    California. 


5.  Juncoides    subcongestum 

(S.  Wats.)  Coville. 
Donner  Wood-rush.     Fig.  909. 

I^usula   spadicca   subcongcsta    S.    Wats.    Bot.    Calif. 

1:   202.     1876. 
Juncoides   subcongestum    Coville,    Muhlenbergia    1: 

105.       1904. 
Luzula  subcongcsta  Jepson,  Fl.  Calif.  1:  258.     1921. 

Stems  tufted  from  a  matted  rootstock, 
20-50  cm.  high,  3-4-leaved.  Basal  leaves 
flat,  linear-lanceolate,  8-20  cm.  long.  4-8 
mm.  wide;  stem-leaves  5-12  cm.  long; 
cyme  more  or  less  congested  into  few-sev- 
eral rather  dense  head-like  clusters  termi- 
nating more  or  less  elongated  rays ;  bracts 
small.  fimbriate;  pedicels  very  short; 
perianth  1.5  mm.  long,  ovate,  rather  ab- 
ruptly acuminate,  dark  brown  with  a 
Iiyaline  apex;  stamens  half  the  length  of 
the  perianth ;  anthers  about  equalling  the 
lilaments ;  capsule  ovoid,  nearly  as  long  as 
the  perianth,  apiculate,  light  brown ;  seeds 
oblong-ovate,  oblique,  brown,  darker  at  apex. 

.\lpine  slopes,  Canadian  and  Hudsonian  Zones; 
Sierra  Nevada.  California.  Type  locality:  Donner 
Pass,  California. 
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6.  Juncoides  spicatum  (L.)  Kimtze. 
Spiked  Wood-rush.    Fig.  910. 

Jnnctis  spicatum  L.  .Sp.  PI.  330.      1753. 

Luznla  spicata  DC.  Fl.  Fr.  3:   161.     1805. 

Juncoides   spicatum   Kuntze,    Rev.    Gen.    PI.    725.      1891. 

Stems  closely  tufted  without  rootstocks,  erect, 
10^0  cm.  high,  "distantly  1-3-leaved,  tapering  into  a 
filiform  summit.  Leaf-blades  1-3  mrn.  broad,  often 
involute,  tapering  to  a  short  apex,  stifliy  erect,  spar- 
ingly webbed  especially  toward  the  base ;  infiores- 
cence  nodding,  spike-like,  often  interrupted,  commonly 
12-25  mm.  long,  usually  exceeded  by  the  lowest 
involute  foliose  bract;  bractlets  ovate-lanceolate, 
acuminate,  equalling  the  perianth,  sparingly  lacerate  ; 
perianth  2-2.5  mm.  long,  brown  with  hyaline  mar- 
gins, the  segments  lanceolate,  aristate-acuminate ; 
capsule  broadly  ovoid,  bluntly  acute,  about  two- 
thirds  as  long  'as  the  perianth  ;  seeds  narrowly  and 
oI)liquely  obovoid. 

Alpine  slopes,  Hudsonian  and  Arctic  Zones;  Alaska  to 
I-abrador,  south  to  the  southern  Sierra  Nevada,  California, 
Colorado  and  New  York;  also  in  Europe  and  Asia.  Type 
loiality:    Europe. 


7.  Juncoides  campestre  (L.)  Kuntze. 
Common  Wood-rush.    Fig".  911. 

Juncns    campestre    L.    Sp.    PI.    329.       1753. 
Luzula  campestre  DC.   Fl.   Fr.   3:    161.      1805. 
Lnciila    camosa    Meyer,    .?yn.    Luzul.    21.      1823. 
Juncoides    campestre    Kuntze,    Rev.    Gen.    PI.    722.      1891. 

Stems  densely  tufted,  erect,  10-50  cm.  high,  2-4- 
leaved.  Leaf-blades  flat,  2-7  mm.  wide,  tapering  at  the 
apex  to  a  blunt  almost  gland-like  point,  sparingly 
webbed  when  young ;  inflorescense  umbelloid,  some- 
times congested ;  its  several  Ijranches  unequal,  each 
bearing  an  oblong  to  short-cylindric  dense  spike  ;  lowest 
bract  foliose  often  exceeding  the  inflorescence  ;  bractlets 
ovate,  acuminate,  fimbriate  at  apex ;  perianth  2-3  mm. 
long,  brown,  the  segments  lanceolate-ovate,  acuminate ; 
capsule  ovoid  or  broadly  oblong ;  seed  with  an  oblong 
body,  about  1  mm.  long,  supported  on  a  narrow  white 
loosely  cellular  strophiole-like  base  about  one-half  as 
long. 

In  woodlands,  Upper  Sonoran  to  Arctic  Zones;  widely  dis- 
tributed almost  throughout  the  United  States  and  British 
America;  also  in  Europe  and  Asia.  Type  locality:  Europe. 
Blooming  in  early  spring  and  consisting  of  several  different 
races    or    varieties. 


Family  17.     MELANTHACEAE. 

Bunch-flower  Family. 

Leafy-stemmed  or  scapose  perennial  herbs,  with  elongated  or  bulb-like  root- 
stocks.  Leaves  alternate,  sometimes  all  basal,  broad  or  grass-like,  parallel-veined, 
the  veins  often  connected  by  transverse  veinlets.  Flowers  perfect,  polygamous,  or 
dioecious,  regular,  in  terminal  spikes,  racemes  or  panicles,  or  solitary.  Perianth 
usuallv  petaloid,  of  6  separate  or  nearly  separate,  usually  persistent  segments. 
Stamens  6,  borne  on  the  base  of  the  perianth-segments.  iVnthers  small,  2-celled, 
oblong  or  ovate,  or  confluently  1 -celled  and  cordate  or  reniform,  mostly  versatile 
and  extrorsely  or  introrsely  dehiscent.  Ovary  3-celled,  superior  or  rarely  slightly 
inferior :  ovules  few  or  numerous  in  each  cavity ;  anatropous  or  amphitropous. 
Styles  3,  distinct  or  nearly  so.  Fruit  a  capsule  with  septicidal  dehiscence.  Seeds 
commonly  tailed  or  appendaged  ;  embryo  small ;  endosperm  usually  copious. 

About  40  genera  and   145  species,  widely  distributed.      . 


Anthers  oblong  or  ovate,   2-celled. 
Anthers  introrsely  dehiscent. 

Flowers  involucrate;     capsule  septicidal. 

Flowers  not  involucrate;    capsule  loculicidal. 
Anthers  extrorsely  dehiscent. 
Anthers  cordate  or  reniform,  confluently   l-celled. 

Plants  from  a  coated  bull),  glabrous;    leaves  grass-like. 

Flowers  nodding;    perianth-segments  glandless. 

Flowers  erect;     perianth-segments   with  a  prominent   gland. 
Plants  from  a  thick  rootstock,  pubescent;    leaves  broad. 


1.  Tofieldia. 

2.  Abania. 

3.  Xerophyllum. 


4.  Stenanthium. 

5.  Zygadenus. 

6.  yeratrnm. 
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1.  TOFIELDIA  Huds.  Fl.  Angl.  ed.  2,  157.     1778. 

Perennial  herbs,  with  short  erect  or  horizontal  rootstocks,  and  slender  erect  stems,  leaf- 
less above  or  nearly  so.  Leaves  linear,  somewhat  2-ranked  and  equitant,  clustered  at  the 
base.  Plowers  small,  green  or  white,  in  a  close  terminal  centrifugal  panicle  or  raceme. 
Pedicels  bracted  at  base,  solitary  or  clustered.  Perianth-segments  oblong  or  obovate,  sul> 
equal,  persistent,  glandless,  subtended  by  3  scarious  somewhat  united  bractlets.  Stamens  6; 
filaments  filiform;  anthers  ovate  sometimes  cordate,  marginally  dehiscent.  Ovary  sessile, 
3-lobed  at  the  summit;  styles  3,  short,  recurved.  Capsule  3-lobed,  3-beaked.  septicidally  de- 
hiscent to  the  base,  many-seeded.  Seeds  unappendaged  or  with  tail-like  appendages.  [Name 
in  honor  of  Air.  Tofield,  an  English  correspondent  of  Hudson.] 

A  genus  of  12  species,  native  of  the  North  Temperate  Zone,  also  the  Andes  of  South  America.  Type 
species,  Tofieldia  paltistris  Huds. 


1.  Tofieldia  occidentalis  S.  A\'ats. 
Western    Tofieldia.     Fig.    912. 


Tofieldia   occidentalis   S.   Wats.    Proc.   Am.   Acad.    14:   283. 
1879. 


Stems  viscid  with  short-stalked  or  nearly  ses- 
sile blackish  glands,  2-6  dm.  high,  scape-like  with 
2-4  leaves  toward  the  base.  Basal  leaves  narrowly 
linear,  mostly  8-20  cm.  long  and  3-4  mm.  wide, 
acute  or  obtuse;  inflorescence  a  narrow  panicle 
or  raceme,  pedicels  becoming  6-10  mm.  long, 
commonly  clustered  in  3's ;  perianth  light  yellow, 
the  outer  segments  narrowly  obovate,  4-5  mm. 
long,  the  inner  slightly  narrower  and  longer : 
capsule  5-7  mm.  long,  tipped  with  the  slender 
recurved  styles;  seeds  6-8  in  each  cell,  angular- 
ovate,  with  a  very  loose  spongy  white  testa  and 
a  slender  appendage  at  the  outer  end  about  equal- 
ling the  seed. 


About  cool  springs  and  mountain  meadows.  Transition  and  Canadian  Zones;  southern  Alaska  to  Mendocino 
County,  and  the  southern  Sierra  Nevada,  California.  Type  locality:  near  cold  springs,  Red  Mountain,  Men- 
docino County,   California. 


2.    ABAMA  Adans.  Fam.  PI.  2:  47,  511.     1763. 

[N.ARTHECiUM  Juss.  Gen.  47.     1789.] 

Perennial  herbs,  with  creeping  rootstocks,  fibrous  roots,  erect  simple  slender  stems,  and 
linear  grass-like  equitant  basal  leaves,  those  of  the  stem  short  and  distant.  Flowers  in  a 
terminal  raceme,  small,  greenish  yellow,  perfect.  Pedicels  bracted  at  base  and  with  or 
without  a  small  bractlet.  Perianth-segments  persistent,  linear  or  linear-lanceolate,  obscurely 
3-5-nerved,  glandless.  Stamens  6;  filaments  subulate,  woolly;  anthers  linear-oblong,  erect, 
introrse.  Ovary  sessile ;  style  very  short  'or  none ;  stigma  slightly  3-lobed.  Capsule  oblong, 
loculicidally  dehiscent,  many-seeded.  Seeds  linear,  ascending  from  near  the  base,  with  a 
long  bristle-like  tail  at  each  end.  [Greek,  ineaning  without  step,  the  plant  reputed  to  cause 
lameness  in  cattle.] 

A    genus    of    four    closely    allied    species,    the    others    in    the    Atlantic    States,    Europe,    and    eastern    Asia, 
respectively.     Type  species,  Anthericnm  ossifragum  L. 
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1.  Abama  californica  (Baker)  Heller. 
California  Bog-asphodel.     Fig-.  913. 

Nartheciuin    ossifragjim    occidcntalc    A.    Gray,    Proc.    Am. 

Acad.   7:   39J.      1867. 
Karthecium    califoruicum     Baker,     Tourn.     Linn.     .'^oc.     15: 

351.      1876. 
Abama  californica  Heller,  Cat.   X.   Am.   PI.   3.      1898. 
Abama   occidoitalis  Heller,   Muhlenbergia   1:  47.      1904. 

Stems  slender,  3-6  dm.  high,  glabrous.  Basal 
leaves  10-25  cm.  long,  3-4  mm.  broad,  usually  7- 
nerved,  acute ;  stem  leaves  usually  3  or  4,  remote, 
raceme  loose,  becoming  10-25  cm.  long;  pedicels 
6-12  mm.  long,  perianth-segments,  narrowly  linear- 
lanceolate,  6-8  mm.  long,  yellow ;  filaments  dense- 
ly white-wooly  to  near  the  top.  about  two-thirds 
the  length  of  the  perianth-segments ;  capsule  well 
exserted,  tapering  above  to  a  slender  beak,  fully 
half  as  long  as  the  body ;  seeds  10-15  in  each 
cell,  stramineous,  2  mm.  long,  or  with  the  tails 
9   mm.   long. 


About  springs  and  bogs  in  mountain  meadows.  Transi- 
tion Zone:  Siskiyou  Mountains,  southern  Oregon  to  Men- 
docino and  Fresno  Counties.  Type  locality:  swamps,  Red 
Mountain,   Mendocino   County,   California. 


3.    XEROPHYLLUM  Michx.  Fl.  Bor.  Am.  1:  210.    1803. 

Tall  perennial  herbs,  with  thick  short  woody  rootstocks,  and  stout  simple  leafy  stems. 
Leaves  narrowly  linear,  dry.  rough-margined,  numerous  and  longer  toward  the  base. 
Flowers  numerous,  white,  in  a  large  dense  terminal  raceme,  the  lower  first  expanding. 
Perianth-segments  withering-persistent,  oblong  or  ovate.  5-7-nerved,  spreading,  glandless. 
Stamens  6,  filaments  subulate,  glabrous;  anthers  oblong.  Ovary  sessile,  3-grooved;  styles 
3,  filiform,  reflexed  or  recurved,  stigmatic  along  the  inner  side;  ovules  2^  in  each  cell. 
Capsule  ovoid,  3-grooved,  loculicidally  and  sometimes  also  septicidally  dehiscent.  Seeds  5, 
oblong,  without  or  with  only  minute  appendages.  [Greek,  in  allusion  to  its  xerophytic 
foliage.] 

An  -American  genus  of  2  or  3  species.  Xcrofhyllum  asphodel  aides  (L.)  Nutt.,  the  type  species,  is 
restricted  to  the  pine  barrens  of  the  Atlantic  States. 


L  Xerophyllum  tenax  (Pursh)  Ntitt. 
Western  Tiirkev-beard. 


Fig.  914. 


Helonias  tenax  Pursh,   Fl.  Am.  Sept.   1:   243,  pi.  9.      1814. 
Xerophyllum  tenax  Nutt.   Gen.    1:    235.     1818. 


Stems  slender,  2-15  dm.  high,  with  scattered 
ascending  leaves  dilated  at  base.  Basal  leaves, 
5-8  dm.  long.  3-6  mm.  wide,  rather  rigid,  flat 
above  and  somewhat  carinate,  pale  green ;  raceme 
dense,  becoming  3-6  dm.  long,  the  lower  liracts 
foliaceous  and  serrulate,  the  upper  scarious  and 
often  upon  the  lower  part  of  the  pedicel ;  pedi- 
cels 3-5  cm.  long,  very  slender,  erect  in  fruit ; 
flowers  fragrant;  perianth-segments  8-10  mm. 
long,  scarcely  equalling  the  stamens ;  styles  4 
mm.  long,  exceeding  the  ovary  ;  capsule  about  6 
mm.  long,  broadly  ovate,  acute,  loculicidally  3- 
valved  ;  seeds  narrowly  oblong,  4  mm.  long. 

Open  dry  ridges  or  borders  of  mountain  meadows. 
Transition  and  Upper  Sonoran  Zones;  Yellowstone  Park 
to  British  Columbia,  southward  through  the  Pacilic  .States 
to  Plumas  and  Monterey  Counties,  California.  Indian 
Basket  Grass.     Type  locality:  Collins  Creek,  Idaho. 

Xerophyllum  douglasii  S.  Wats.  Proc.  Am.  Acad.  14:  284.  1879.  Distinguished  by  the  somewhat 
smaller  flowers  and  the  slightly  included  stamens.  A  little  known  and  doubtfully  distinct  species,  collected 
by  Douglas  in  western  North  America,  but  the  locality  not  known. 
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4.    STENANTHIUM  Kunth,  Enum.  4:  189.     1842. 

Erect  glabrous  bulbous  herbs,  with  few  mainly  basal  narrow  leaves,  and  racemose  or 
paniculate  perfect,  greenish,  Ijrownish  or  purplish  flowers.  Perianth-segments  subequal, 
withering-persistent,  narrowly  lanceolate,  with  reflexed  tips,  at  length  involute,  without 
gland  and  distinct  claw.  Stamens  6,  free,  included;  anthers  reniform,  confluently  1-celled. 
Ovary  ovoid,  superior;  styles  3.  Capsule  ovoid-oblong,  3-beaked,  septicidal  to  the  base, 
wholly  superior.  Seeds  about  4  in  each  cell,  oblong,  winged.  [Greek,  in  allusion  to  the 
narrow  perianth-segments.] 

A  genus  of  five  species,  four  North  American  and  one  Asiatic  (Sakhalin  Island).  Type  si)eci:!S,  6. 
angustifolium  (Pursh)   Kunth. 


I* 


1.  Stenanthium  occidentale  A.  Gray. 
Western  Stenanthitim.     Fig.  915. 


Stenanthium   occidentale    A.    Gray,    Proc.    Am.    Acad.    8:    405. 

1872. 
Stenanthella    occidentalis    Rvdb.    Bull.    Torrey    Club    27:    j31. 

1900. 

Stems  slender,  erect,  3-6  dm.  high,  sparingly  leafy. 
Leaves  mainly  basal,  linear  to  narrowly  oblanceolate. 
15-30  cm.  long,  6-20  mm.  wide,  acute,  those  on  the 
stem  narrower  and  shorter ;  raceme  terminal,  erect, 
simple  or  sometimes  compound  below ;  bracts  scari- 
ous,  lanceolate,  6-10  mm.  long;  pedicels  slender, 
slightly  exceeding  the  bracts;  flowers  drooping,  nar- 
rowly campanulate,  12-15  mm.  long,  greenish-  or 
brownish-purple;  perianth-segments  narrowly  lan- 
ceolate, with  recurved  tips ,  capsule  erect  in  fruit,  12- 
16  mm.  long,  attenuate  into  the  elongated  slender 
styles  ;  seeds  narrowly  oblong,  flat  and  winged,  3-4 
mm.  long. 

Mossy  stream  banks,  Canadian  to  Arctic  Zones;  British 
Columbia  and  Alberta  to  Montana  and  Washington  south  to 
Trinity  Mountains,  California.  Type  locality:  Cascade  Moun- 
tains,  Oregon. 


5.    ZYGADENUS  Michx.  Fl.  Bor.  Am.  1 :  213.     1803. 

Glabrous  or  obscurely  scabrous  perennial  herbs,  with  membranous-coated  bulbs,  leafy 
stems,  and  rather  large  greenish  or  yellowish  white  flowers  in  terminal  racemes.  Leaves 
linear^  mainly  basal.  Flowers  perfect  or  polygamous.  Perianth  withering-persistent,  adnate 
to  the  lower  part  of  the  ovary  or  entirely  free,  its  segments  bearing  2  or  (in  ours)  a  single 
obcordate  or  obovate  gland.  Stamens  distinct  from  the  perianth-segments.  Capsule  3- 
celled,  the  cavities  dehiscent  to  the  base.  Seeds  numerous.  [Name  Greek,  meaning  yoke 
and  gland,  in  reference  to  the  pair  of  glands  in  some  species.] 

About  18  species,  distributed  over  the  cooler  parts  of  North  America  and  northern  Asia.  Type  species, 
Zygadenits  glaberrimns  Michx. 

Ovary  partly  inferior;    glands  obcordate. 

Ovary  wholly  superior;    glands  obovate  or  semi-orbicular. 

Stamens  half  as  long  as  the  perianth-segments;  flowers  all  perfect.  - 

Stamens  about  equalling  or  exceeding  the  perianth-segments;  lower  flowers  stammate. 
Perianth-segments  acute  or  acuminate;    flowers  mostly  paniculate. 

Stamens  shorter  than  the  perianth-segments.  f  4,-  c-^aitattis. 

Stamens  longer  than  the  perianth-segments.  4.  Z.  pamcvlann. 

Perianth-segments  obtuse;    flowers  normally  racemose. 

Fruiting  pedicels  widely  divergent.  c     7       •         ,1 

Perianth-segments  about  4.5  mm.  long.  ^-   ^-  'iiurantnus. 

Perianth-segments  about  7   mm.  long.  6.   Z.  brcvibractcatus. 

Fruiting  pedicels  ascending.  -        r     i      j   ^u-  j    -n 

Petals  lonpr-clawed   and  subcordate  at  base;    sepals  short-clawed;     margin  of  gland  thin  and   ill- 
defined  '■  ^-  ^"termeduts. 
Petals  and  sepals  both  long-clawed;    margin  of  gland  thick  and  well-defined. 

S.  Z.  veuenosus. 


1.  Z.  elcgans. 

2.  Z.  frcmontii. 


BUNCH-FJ.OW'ER  FAMILY 


375 


1.    Zygadenus  elegans  Pursh.    Glaucous  Zygadene.     Fig.  916. 

Zygadenns  elegans  Pursh,  Fl.   Am.  Sept.  1:   241.      1814. 
Zygadeinis  longiis  Greene,  Pittonia  4:  241.      1901. 
A'nticlea  elegaiis  Rydb.   Bull.   Torrey   Club  30:   272.      1903. 
Anticlca   longa   Heller,    Muhlenbergia    6:    12.      1910. 

Plant  glaucous,  with  a  slender  stem  2-10  dm. 
high  ;  bulb  long-ovoid,  3  cm.  long,  its  coats  mem- 
branous. Leaves  4-14  mm.  wide,  keeled,  the 
lower  10-30  cm.  long,  the  upper  much  shorter ; 
bracts  lanceolate,  1  cm.  long  or  more,  green  or 
purplish :  inflorescence  a  simple  or  compound 
raceme,  open,  its  branches  ascending ;  flowers 
greenisli  or  yellowish  white ;  perianth-segments 
about  10  mm.  long,  oval  or  obovate,  obtuse,  bear- 
ing a  large  obcordate  gland  just  above  the  short 
claw ;  capsule  oblong,  20-25  mm.  long,  exceeding 
the  erect  withered  perianth-segments. 

Moist  places,  mainly  Canadian  Zone;  Alaska  to  Colo- 
rado, Utah,  Nevada,  and  Oregon.  In  the  Pacific  States  it 
is  mostly  in  eastern  Washington  and  northeastern  Oregon, 
but  occurs  in  the  Olympic  Mountains.  Type  locality:  Big 
Blackfoot  River,  Montana. 


2.  Zygadenus  fremontii  Torr. 
Fremont's  Zygadene.    Star  Lily.   Fig.  917. 

Anticlea  fremontii  Torr.  Pacif.   R.  Rep.   4:  144.     1857. 
Zygadenus  douglasii  Torr.    Pacif.   R.    Rep.    7:   20.      1857. 
Zxgadenus   fremontii   Torr.;    S.    Wats.    Bot.    King   E.xpl. 

343.      1871. 
Zygadenus    speciosns    Dougl. ;    Greene,    Man.    Bot.    Bay 

Reg.  315.      1894. 

Plants  5-8  dm.  high ;  bulbs  oblong-ovoid,  2-3 
cm.  long,  with  dark  membranous  coats.  Basal 
leaves  usually  falcate,  3-5  dm.  long,  1-2  cm. 
wide,  the  cauline  few  and  much  reduced ;  inflor- 
escence a  simple  or  more  commonly  compound 
raceme,  often  30  cm.  long;  perianth-segments  10- 
14  mm.  long,  ovate,  obtuse,  sepals  short-clawed, 
the  petals  long-clawed ;  gland  greenish  yellow, 
toothed  on  its  upper  margin ;  stamens  about 
half  as  long  as  the  perianth-segments ;  cap- 
sule 15-30  mm.  long;  seeds  10-20  in  each  cell, 
about  5  mm.   long. 

Hillsides,  especially  among  bushes,  Upper  Sonoran 
Zone;  California  Coast  Ranges,  from  Mendocino  to  San 
Diego   Counties.     Type  locality:    Santa  Cruz,   California. 

Zygadenus  fremontii  minor  (Greene)  Jepson,  Fl.  W.  Mid.  Calif.  122.  1901.  (Zygadenus  speciosns 
minor  Greene,  Man.  Bay  Reg.  315.  1894.)  Smaller  than  the  species;  inflorescence  a  few-flowered  (usually 
3-5)  corymbose  raceme.  Open  moist  fields  near  the  coast,  Upper  Sonoran  and  Transition  Zones;  San  Fran- 
cisco to  Monterey. 


3.  Zygadenus  exaltatus  Eastw. 


Giant  Zygadene. 


Fig.  918. 


Zygadenus  exaltatus  Eastw.    Bot.    Gaz.   41:    2S3.      1906. 
To.xicoscordion   exaltatum  Heller,   Muhlenbergia   6:   83. 
1910. 

Plants  stout,  6-8  dm.  tall ;  bulbs  oblong- 
ovoid,  10  cm.  long,  5  cm.  thick.  Basal  leaves 
6  dm.  or  more  long,  2  cm.  wide,  the  lower 
cauline  sheathing  at  base,  the  upper  not 
sheathing;  inflorescence  paniculate,  2-3  dm. 
long,  the  lower  1)ranches  usually  only  stami- 
nate.  perianth-segments  7-8  mm.  long,  the 
sepals  sessile,  elliptic,  obtuse,  the  petals  dis- 
tinctly clawed ;  gland  toothed  on  the  upper 
margin;  filaments  dilated  toward  the  base,  5 
mm.  long;  capsule  2  cm.  long. 

Wooded  hillsides.  Upper  Sonoran  and  Transition 
Zones;  western  slope  of  the  Sierra  Nevada,  Butte  to 
Tulare  Counties.  California.  Tvpe  locality:  Prindle's 
Ranch,  above  Mokelumne  Hill,  Calaveras  County,  Cali- 
fornia. 
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4.  Zygadenus  paniculatus    (Nutt.) 
S.  Wats. 
Panicled  Zygadene. 


Fig.  919. 


Hcionias  paniculatus  Nutt.  Journ.  Acad.  Philad.   7:  57. 

1834. 
Zyyadenus  paniculatus  S.  Wats.  King  Expl.  344.     1871. 
To.vlcoscordioii    paniculatum    Rvdb.    Bidl.    Torrey    Club 

30:   171.      1903. 

Plants  Z-7  dm.  tall,  rather  stout;  bulb 
ovoid,  about  4  cm.  long.  Basal  leaves  3-5 
dm.  long,  8-12  mm.  wide,  the  cauline  sheath- 
ing at  base ;  inflorescence  rather  a  dense 
panicle,  often  15  cm.  long,  the  lower  branches 
elongated,  the  others  shorter  and  bearing 
several  closely  crowded  flowers ;  bracts  lax 
and  scarious ;  perianth-segments  4  mm.  long, 
acute  or  acuminate,  deltoid,  the  sepals  sessile, 
the  petals  subcordate  and  distinctly  clawed; 
stamens  exceeding  the  perianth-segments ; 
anthers  slightly  over  1  mm.  long ;  capsule 
ellipsoidal,  1  cm.  long ;  seeds  4-5  mm.  long. 

Open  grassy  places  or  rocky  slopes,  mainly  Transi- 
tion Zone;  Great  Basin  region,  ranging  from  eastern 
\\'ashington-  to  Modoc  County,  California,  eastward  to 
Wyoming,  Utah,  and  Nevada. 


5.  Zygadenus   micranthus    Eastw. 
Small-flowered  Zygadene.     Fig.  920. 

Zygadenus  micrantlius  Eastw.   Bull.  Torrey  Club  30:  483.     1903. 
Toxicoscordion   micranthum  Heller,  Muhlenbergia  6:   S3.      1910. 

Plants  slender,  1-5  dm.  tall,  scabrous ;  bulbs  ovoid, 
15  mm.  thick.  Basal  leaves  two-thirds  to  nearly  as 
long  as  the  stem,  falcate,  4-7  mm.  wide,  scabrous ; 
inflorescence  a  simple  raceme  or  with  a  few  branches 
at  base,  10-25  cm.  long ;  bracts  long-attenuate ;  pedi- 
cels widely  spreading  and  rigid,  becoming  3-5  cm. 
long;  perianth-segments  4-5  mm.  long,  the  sepals 
ovate,  obtuse,  sessile,  the  petals  oblong,  narrowed  at 
base  to  a  short  claw ;  gland  toothed  on  the  upper 
margin ;  stamens  scarcely  equalling  the  perianth-seg- 
ments;  anthers  1.5  mm.  long;  capsule  becoming  12 
mm.  long,  slightly  narrowed  at  the  apex ;  seeds  4.5 
mm.    long. 

Wooded  slopes  in  dry  situations,  Upper  Sonoran  and  Transi- 
tion Zones;  Siskiyou  Mountains,  southern  Oregon,  through  the 
Coast  Ranges  east  of  the  fog  belt  to  Mendocino  County,  Cali- 
fornia. Type  locality:  road  between  Cahto  and  the  Eel  River, 
Mendocino  Countv,  California. 


6.  Zygadenus  brevibracteatus   (Jones)   Hall. 
Desert  Zygadene.     Fig.  921. 

Zvgadeiiiis  frenionti  brevibracteatus  M.  E.  Tones,  Contr.  West. 

Bot.   12:   78.      1908. 
Zygadenus    brevibracteatus    Hall,    Univ.    Calif.    Pub.    Bot.    6: 

165.      1915. 

Plants  erect,  4-6  dm.  tall,  glabrous ;  bulbs  ovoid, 
2-2.5  cm.  thick.  Basal  leaves  15-20  cm.  long,  6-8 
nun.  wide,  scabrous  only  on  the  margins ;  cauline 
leaves  not  sheathing  at  base ;  bracts  scarious,  5  mm. 
long,  abruptly  short-acuminate ;  inflorescence  a 
simple  or  compound  open  raceme,  10-25  cm.  long; 
pedicles  horizontally  spreading,  rigid,  1-3  cm.  long; 
perianth-segments  7  mm.  long,  the  sepals  broadly 
elliptic,  narrowed  to  a  very  short  claw,  the  petals 
narrowly  elliptic,  narrowed  to  a  distinct  claw;  sta- 
mens 5  mm.  long;  capsule  oblong,  15  mm.  long. 

Gravelly  or  rocky  situations.  Lower  Sonoran  Zone;  Mojave 
and  Colorado  Deserts,  southern  California.  Type  locality: 
Victor,  California,  on  the  Mojave  Desert,  altitude  about  800 
meters. 
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7.  Zygadenus  intermedius  Rydb. 
Rocky  Mountain  Zygadene.     Fig.  922. 

Zygadenus   iiitcniicdius    Kvdb.    Bull.    Torrey    Club    27: 

535.      1900. 
Toxicoscordion    intermedium    Kydli.    Bull.    Torrey    Club 

30:   272.      1903. 

Plants  rather  stout,  3-6  dm.  tall,  glabrous  ; 
bulb  elongated  ovoid,  3  cm.  long,  1.5  cm. 
thick.  Basal  leaves  2-3  dm.  long,  5-9  mm. 
wide,  scabrous  on  the  midrib  and  margins ; 
cauline  leaves  prominently  sheathed  at  base ; 
inflorescence  a  simple  raceme  or  with  one  or 
two  basal  branches,  becoming  10-20  cm.  long ; 
bracts  membranous,  long-attenuate ;  pedicels 
slender,  erect  in  fruit,  1-2  cm.  long ;  perianth- 
segments  pale  yellow,  6-8  mm.  long,  obtuse, 
the  sepals  narrowed  or  rounded  at  the  base  into 
a  short  claw,  the  petals  oblong,  subcordate  at 
base  and  with  a  claw  1  mm.  long;  gland  with 
the  upper  margin  toothed,  thin  and  ill-dehned, 
capsule  cylindric,  12  mm.  long;  seeds  4.5  mm. 
long. 

Wet  places,  Transition  and  Boreal  Zones;  Mon- 
tana and  Utah  to  western  Idabn  and  eastern  Wash- 
ington.     Type    locality:      Nez    Perces    County,    Idaho. 


8.  Zygadenus  venenosus  S.  Wats. 
Deadly  Zygadene  or  Death  Camass.  Fig.  923. 


enenosus    S.    Wats.    Proc.    Am.    Acad.    14:    279. 
enoiosum    Rydb.     Bull.    Torrey    Club    30: 


Zvgadejius 

1879. 
Toxicoscordio)! 

272.      1903. 
Toxicoscordioii     arenicola     Heller,     Muhlenbergia     2:      182. 

1906. 

Plants  2.5-6  dm.  tall,  glabrous ;  bulbs  broadly 
ovoid,  20  mm.  thick  or  less.  Basal  leaves  about 
•  two-thirds  the  length  of  the  stem,  12  mm.  wide  or 
commonly  less,  faintly  scabrous  on  the  margins; 
cauline  leaves  with  only  the  lowest  scariously 
sheathed ;  inflorescence  10-20  cm.  long,  usually  a 
simple  raceme,  occasionally  with  one  or  more  basal 
branches ;  bracts  membranous,  setaceously  attenu- 
ate, about  1  cm.  long;  pedicels  ascending  or  erect 
in  fruit,  about  2  cm.  long ;  perianth-segments  nar- 
rowly ovate,  subcordate  at  base,  all  distinctly  and 
about  equally  clawed;  gland  with  a  thick,  well- 
defined  upper  margin;  capsule  cylindric  12-15  min. 
long. 

Usually  in  wet  meadows,  but  also  on  rocky  slopes,  Upper 
Sonoran  to  Canadian  Zones;  British  Columbia  and  Idaho  to 
Utah,  Nevada  and  California,  where  it  e.xtends  in  both  the 
Sierra  Nevada  and  Coast  Ranges  to  the  Cuyamaca  Moun- 
tains.    Type   locality:    iSIonterey    County,    California. 

7.    VERATRUM  L.  Sp.  PI.  1044.     1753. 

Tall  perennial  herbs,  with  thick  short  poisonous  rootstocks,  the  leaves  mostly  broad, 
clasping,  strongly  veined  and  plaited,  the  stem  and  inflorescence  pubescent.  Flowers  green- 
ish, white  or  purple,  rather  large,  polygamous  or  monoecious,  on  short  stout  pedicels  in 
large  terminal  panicles.  Perianth-segments  6,  glandless  or  nearly  so.  not  clawed,  sometimes 
adnate  to  the  base  of  the  ovary.  Stamens  opposite  the  perianth-segments  and  free  from 
them,  short,  mostly  curved.  Anthers  cordate,  their  sacs  confluent  ovoid,  styles  3,  per- 
sistent. Capsule  3-lobed,  3-celled,  the  cavities  several-seeded.  [Ancient  name  of  Helle- 
bore.] 

About  12  species,  natives  of  the  northern  hemisjjhere.  Besides  the  following,  3  other  species  occur  in 
the  eastern  United  States.     Type  species,   Vcratrum  album  L. 

Ovary  glabrous  or  nearly  so. 

Perianth-segments  serrulate  or  entire. 

Panicle  drooping;    flowers  green.  ].  K.  tnirfi?. 
Panicle  erect;    flowers  white. 

Terminal   branch   of  panicle  much  elongated;   perianth-segments  narrow    (2-3   mm.). 

„        .     ,  2.  V.  caudatum. 

lermmal  branch  of  panicle  rather  short;    perianth-segments  broader.  3.  V.  californicum. 

Perianth-segments  fimbriate.  4.  J/,  fimbriatum. 

Ovary  densely  woolly;    perianth-segments  erose  or  slightly  fringed.  5.  V.  insolitum. 
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1.  Veratrum  viride  Ait. 


Green  False  Hellebore. 


Fig  924. 


I'cratrum  viride   Ait.   Hort.    Kew.    3:    422.      1789. 

rciatnini  lobelianiiin  eschsclioltsianum   Roem.   iS;  Sch.   Svst.  7: 

1555.  1829. 

Veratrum  eschscholt^ii    A.    Gray,    Ann.    Lye.    N.    Y.    4:     119. 

1837. 

t'eratrum  eschscholtzianum    Rvdb.;    Heller,    Muhlenbergia    1: 

120.   1905. 

Stems  stout,  5-20  dm.  tall,  very  leafy ;  rootstock 
erect.  5-8  cm.  long,  2.5-5  cm.  thick,  with  numerous 
tibrous-fleshy  roots.  Leaves  acute,  the  lower  broadly 
oval  or  elliptic,  15-30  cm.  long,  7-15  cm.  wide, 
sessile  or  short-petioled,  sheathing,  the  upper  suc- 
cessively narrower  and  acuminate ;  panicle  2-6  dm. 
long,  the  lower  branches  spreading  and  more  or 
less  drooping ;  pedicels  2-6  mm.  long,  mostly  shorter 
than  the  bracts ;  flowers  yellowish  green ;  perianth- 
segments  oblong  or  oblanceolate,  acute,  8-10  mm. 
long,  woolly-pubescent,  ciliolate-serrulate ;  stamens 
about  half  the  length  of  the  perianth-segments  ;  cap- 
sule 20-25  mm.  long,  8-12  mm.  thick,  many-seeded; 
seeds  4-10  mm.  long. 

Swamps  and  wet  woods,  Hudsonian  Zone;  Alaska  to  Mount 
Hood,  Oregon,  and  Montana,  eastward  to  the  Atlantic  Coast. 
Type  locality:   North  America. 


2.  Veratrum  caudatum  Heller. 
Tailed  False  Hellebore.     Fig.  925. 


1899. 


I'cratniin  caudatum  Heller,  Bull.  Torrey  Club  26:   588. 

Stems  tall,  2-2.5  m.  high,  leafy,  short  woolly- 
pubescent.  Leaves  glabrous,  ciliate  on  the  margins, 
elliptic  or  elliptic-lanceolate,  3-4  dm.  long,  1.5-2  dm. 
wide,  gradually  becoming  smaller  and  narrower 
above ;  panicle  4  dm.  or  more  in  length,  branched 
below,  the  main  rachis  prolonged  above  into  a  tail- 
like extension  2  dm.  long  or  more  ;  bracts  lanceolate 
acuminate,  extending  to  about  the  middle  of  the 
perianth;  pedicels  3-5  mm.  long;  perianth-segments 
linear-lanceolate,  12-15  mm.  long,  2-3  mm.  wide, 
acuminate,  serrulate  toward  the  apex,  white  with 
a  green  and  pubescent  base ;  stamens  2-3  mm.  long. 

Wet  meadows.  Humid  Transition  Zone;  western  Washing- 
ton.    Type  locality:   Montesano,   Chehalis   County. 


3.  Veratrum  californicum  Durand. 
California  False  Hellebore.     Fis".  926. 


Fig. 

'cratrum   californicum    Durand,    Journ.    Philad. 
3:   103.     1855. 


Acad.    II. 


Stems  Stout,  1-2  m.  tall,  tomentose  above,  leafy. 
Leaves  sparsely  and  inconspicuously  pubescent, 
ciliate  on  the  margin,  the  lower  broadly  oval  to 
ovate,  acute  or  obtuse,  2-5  dm.  long,  1-2  dm. 
wide,  the  upper  becoming  narrower,  finely  lan- 
ceolate and  acuminate ;  inflorescence  tomentose, 
2-5  dm.  long,  the  branches  of  the  panicle  spread- 
ing mostly  simple,  the  lower  usually  sterile ; 
bracts  membranous,  ovate-lanceolate,  equalling  or 
exceeding  the  pedicels,  these  stout  rarely  over 
3  mm.  long ;  perianth-segments  ovate,  mostly  ob- 
tuse, 12-15  mm.  long,  5-8  mm.  wide,  white  with 
greenish  veins  and  a  green  V-shaped  spot  at  base ; 
stamens  6-8  mm.  long;  capsule  25-35  mm.  long; 
seeds  12-15  in  each  cavity,  broadly  winged,  10-12 
mm.  long. 

Wet  meadows,  Arid  Transition  Zone;  Washington  to  western  Montana.  Utah  and  northern  Lower  Cali- 
fornia. Type  locality:  near  Nevada  City,  Nevada  County,  California.  This  is  one  of  the  characteristic 
plants  of  the  mountain  meadows  of  the  Sierra  Nevada  and   Cascade   Mountains. 
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4.  Veratrum  fimbriatum  A.  Gray.     Fringed  False  Hellebore.     Fig.  927. 


Veratnim    fimbriatum   A.    Gray,    Proc.    Am.    Acad.    7:    391. 
1868. 


Stems  1-2  m.  tall.  Leaves  lanceolate,  acute 
or  acuminate,  narrowed  to  the  base,  2-5  dm.  long, 
sparsely  and  inconspicuoush-  pubescent;  inflores- 
cence densely  tomentose,  usually  3-5  dm.  long, 
the  branches  spreading,  simple  or  the  lowest 
sometimes  branched ;  bracts  ovate  to  ovate  lan- 
ceolate shorter  than  the  pedicels ;  pedicels  di- 
vergent, stout,  6-12  mm.  long ;  perianth-segments 
rhombic-ovate,  6-10  mm.  long,  irregularly  fimbri- 
ate to  near  the  broad  base,  with  2  oblong  sub- 
glandular  spots  extending  from  the  base  to  the 
middle  of  the  segment  and  separated  by  a  nar- 
row furrow;  stamens  4  mm.  long;  styles  slender: 
capsule  obovate,  depressed  and  somewhat 
emarginate  at  the  apex,  8  mm.  long ;  seeds  5-7 
in  each  cavity,  6  mm.  long,  scarcely  margined. 


Frequent  in  wet  meadows.  Humid  Transition  Zone; 
along  the  coast  of  northern  Sonoma  and  ^lendocino  Coun- 
ties, California.  Type  locality:  plains  west  of  the  red- 
wood belt  in  Mendocino  County. 


5.  Veratrum  insolitum  Jepson. 
Siskiyou  False  Hellebore.     Fio".  927. 


Veratrum    insolitum  Jepson,   Fl.   Calif.    1:    266.      1921. 


Stems  1-1.5  m.  high.  Leaves  15-20  cm.  long, 
elliptic  or  the  uppermost  lanceolate ;  panicle  30- 
50  cm.  long,  lanate-tomentose ;  perianth-segments 
6-8  mm  long,  white,  obovate,  irregularly  ciliate 
or  erose,  or  the  inner  shallowly  fimbriate ;  ovary 
densely  wholly. 


Usually  in  thickets,  Humid  Transition  Zone;  Illinois 
River,  southwestern  Oregon  to  Del  Norte  County,  Cali- 
fornia. Type  locality:  Adams  Station  to  Shelly  Creek, 
California. 


Family  18.    LILIACEAE. 
Lily  Family. 

Scapose  or  leafy-stemmed  herbs  from  bulbs,  corms,  or  rarely  with  rootstocks, 
or  sometimes  with  a  woody  caudex  and  arboreal,  the  leaves  various.  Flowers 
solitary  or  clustered,  regular  and  mostly  perfect.  Perianth  of  6  separate  or  nearly 
separate  segments,  or  these  more  or  less  united  into  a  tube.  Stamens  6,  hypogyn- 
ous,  or  borne  on  the  perianth ;  anthers  2-celled.  introrse.  or  sometimes  extrorse. 
Ovary  superior,  3-celled ;  ovules  few  or  numerous  in  each  cavity,  anatropous  or 
amphitropous ;  styles  united ;  stigma  3-lobed  or  capitate.  Fruit  a  loculicidal 
(septicidal  in  Calochortns)  capsule.    Embryo  in  copious  endosperm. 

About  120  genera  and   1250  species,  widely  distributed. 
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Herbaceous  plants,  arising  from  bulbs  or  corms. 

Perianth-segments  all  similar,  petaloid;    capsule  loculicidal. 
Flowers  in  umbels  terminating  a  scape. 

Plants  alliaceous   (with  the  odor  and  taste  of  onions).  1.  Allium. 

Plants  not  alliaceous. 

Filaments  separate,  not  united  to  form  a  corona. 

Perianth  6-parted  to   near   the  base,   the  tube  scarcely  evident;     segments  closely  2-3-nerved. 
Filaments     subulate     or     dilated,     without     appendages;      pedicels     not    jointed;      flowers 

greenish-white.  2.  Muilla. 

Filaments    surrounded    at     base    by     cup-shaped    winged     appendages;      pedicels    jointed; 
flowers  vellow.  3.  Blooineria. 

Perianth-tube' evident;   campanulate  to  tubular;    segments   1-nerved. 
Anthers  versatile,  6. 

Perianth-segments  rotate-spreading,  the  tube  narrow;    flowers  yellow. 

4.   Calliprora. 
Perianth-segments  little  or  not  at  all  spreading. 

Perianth-tube  open  campanulate;    flowers  white.  5.  Hesperoscordum. 

Perianth-tube  funnel-form  or  tubular  and  more  or  less  inflated;    flowers  blue. 

6.  Triteleia. 
Anthers  basifixed,  3   except  in   Dichclostemma  capitata. 

Capsule  sessile;     flowers  blue   or  purple,   rarely  red. 

Perianth-tube  funnel-form,  not  at  all  inflated,  the  segments  widely  spreading.' 

7.  Hookera. 
Perianth-tube   tubular   and    more   or   less   inflated,   the   segments    erect   or   but   little 

spreading.  8-  Dichelostemma. 

Capsule  stipitate;    perianth-tube  red,  the  lobes  green.  9.   Brevoortia. 

Filaments  united  to  form  a  tubular  corona,  with  ei-ect  bifid  segments  between  the  anthers. 

10.  Androstephium. 
Flowers  not  umbellate,  or  if  so,  not  terminating  an  evident  scape. 

Perianth  united  below  into  a  more  or  less  evident  tube. 

Plants  acaulescent,  from  a  short  rootstock;   flowers  arising  from  subterranean  pedicels. 

11.  Leucocrinnm. 
Plants  caulescent  from  bulbs;    flowers  in  simple  or  compound  racemes. 

Perianth  funnel-form;    stems  leafy.  12.  Hesperocalhs. 

Perianth  salver-form;    leaves  basal.  _  13.  Odontostomum. 

Perianth-segments  separate,  not   united   below  into  a  tube. 
Bracts  scarious;    perianth  persistent. 

Perianth  scarious,  not  twisted  over  the  fruit.  14.  SchoenoUrion. 

Perianth   not  scarious,   often   twisted   over  the  fruit. 

Flowers  scattered  in  a  widely  branching  panicle.  15.  Laothoe. 

Flowers  in   a  simple   raceme  terminating  a  scape.  16.   Quamasia. 

Bracts,  if  any,  foliaceous;    perianth  deciduous    (except  Lloydia). 

Plants  from  scaly  bulbs,  the  scales  appearing  as  bulblets  in  many  species  of  Fritillaria. 
Anthers  versatile;  perianth-segments  oblanceclate  with  a  linear   nectariferous  groove. 

17.  Liiiiim. 
Anthers  fixed  near  the  base,  slightly  or  not  at  all  versatile;    nectary  a  shallow  pit. 

18.  Fritillaria. 
Plants  from  tunicated  bulbs;    anthers  strictly  basifixed. 

Leaves  2,  broad,   basal   or   nearly  so;     flowers  nodding.  19.   Erythroniiim. 

Leaves   several,   grass-like;     flowers   not  nodding.  20.   Lloydia. 

Perianth-segments  unlike,  the  inner  petaloid,  the  outer  smaller  and  often  sepal-like;    capsule  septicidal. 

21.    talochortus. 
Plants  with  a  woody  caudex,  arborescent  or  appearing  acaulescent. 

Flowers  large,  perfect;  perianth-segments  many-nerved;  ovules  numerotas  in  each  cell. 

Style  stout;    stigma  6-notched,  openly  perforate.  22.   Yucca. 

Style  filiform;    stigma  capitate,  long-papillate,  23.  Hesperoyucca. 

Flowers  polvgamo-dioecious;    perianth-segments   1 -nerved;    ovules  2  or  3  in  each  cell. 

24.   Nolina. 

I 

1.    ALLIUM  L.  Sp.  PI.  294.     1753. 

Scapes  from  a  tunicated  bulb  or  a  coated  corm,  with  mostly  narrowly  linear  basal  leaves. 
Herbage  with  the  characteristic  odor  and  taste  of  onions.  Flowers  in  a  terminal  simple 
umbel,  subtended  by  2-4  membranous,  separate  or  united  bracts.  Pedicels  slender,  not  jointed. 
Perianth  persistent,  its  segments  distinct  or  united  at  the  base.  Stamens  inserted  on  the 
bases  of  the  perianth-segments ;  filaments  filiform  or  dilated,  sometimes  toothed.  Style 
filiform,  jointed.  Capsule  obovate-globose,  obtusely  3-lobed,  often  crested,  loculicidally  de- 
hiscent.    Seeds  obovoid,  wrinkled,  black.      [Latin  for  garlic] 

A 'genus  of  about  300  species,  widely  distributed;  especially  developed  in  California,  where  the  majority 
of  the  North  American  species  are  to  be  found.     Type  species.  Allium  ampeloprasum  L. 

Leaves  hollow,  terete;    pedicels  much  shorter  than  the  flowers.  1.   A.  sibiricu7n. 

Leaves  solid,  flat  or  channelled,  or  when  terete  solitary. 

Bulbs  with  fibrous  coats.  5.   A   geyeri. 

Bulbs  with  membranous  coats. 

Bulbs  oblong,  cespitose,  with  a  more  or  less  developed  rhizome,  the  coats  without  reticulations. 
Stamens  exserted. 

Umbels  nodding;   perianth-segments  acutish.  2.  A.  cernuum. 

Umbels  erect;    perianth-segments  long-acuminate.  3.  A.  validum. 

Stamens  included.  4.  A.  haematochiton. 

Bulbs   ovoid  or  subglobose,  mostly  solitary,   not  rhizomateous,  the  center  usually  solid   and   therefore  a 
coated  corm. 
Outer    bulb-coats    without    distinct    reticulations     (with    fine    transversely    oblong    reticulations    in 
tribracteatuin. 
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Leaves  flat  or  channelled,  2  or  more,  very  rarely  reduced  to  1. 

Ovary  obscurely  or  not  at  all  crested;    scapes  terete,  or  somewhat  2-edged. 

Leaves  shorter  than  or  little  exceeding  the  scapes.  <      i     j        ,     ■■ 

Perianth-segments  lanceolate,  acuminate.  6.   A.   aouglasix. 

Perianth-segments  ovate-oblong.  7.  A    madidiim. 

Leaves  much  exceeding  the  very  short  scapes.  _  _ 

Bracts  3,  or  sometimes  2;  bulb-coats  with  fine  hexagonal  reticulations. 

8.  A.   tnbracteatum. 
Bracts  2;    bulb-coats  without  reticulations. 

Perianth-segments  obtuse.  9.  A.   parzum. 

Perianth-segments  acuminate.  10.  A.   macrum. 

Ovary   distinctly   crested;     scapes   compressed   and   2-edged   or   2-winged    (nearly   terete   in   A. 
cnsickii) ; '  leaves  broad  and  falcate. 

Ovary   with   3   crests,   the   edges    of   the  crests   forming   2   ridges   on   the   back   of   each 
ovary-cell. 
Bracts  ovate-lanceolate,  acuminate. 

Perianth-segments  narrowly  attenuate  from  the  base,  spreading  above. 

11.  A.   fatcifolium. 

Perianth-segments  ovate-lanceolate,  acute,  the  tips  not  spreading. 

12.  A.   brewert. 
Bracts  round-ovate,   obtuse,   mucronate.                                             13.  A.   watsoni. 

Ovary  6-crested.  ,  ,       . 

Stamens  about  equalling  the  narrow  perianth-segments.  14.   A.   aiiceps. 

Stamens  well-included. 

Ovary  with  prominent  crests;    stamens  halt  the  length  of  the  segments. 

15.   A.   pleianthiim. 
Ovary  with  low  dorsal  crests;    stamens  three-fourths  the  length  of  the  segments. 
Scapes  scarcely  compressed.  16.   C-    cusickit. 

Scapes  distinctly   compressed.  ■.n     a        i     ■  • 

Scapes  with  the  winged  margins  entire.  17.  A.   tolmiei. 

Scapes  with  the  winged  margins  crenulate.  18.  A-   crcnulatum. 

Bracts  3-5;   perianth-segments  attenuate.  19-  A.  plafycaule. 

Leaves  solitary;    ovary  6-crested. 
Stigma  entire  or  obscurely  lobed. 

Crests  of  the  ovary  low  and  entire;    perianth-segments  obtuse;     leaves  Hat  _ 

Bracts  obtuse;   anthers  purple.  20.  A.   burlewn. 

Bracts  acuminate;    anthers  yellow.  21.  A.   obtusum. 

Crests  of  the  ovary  prominent,  more  or  less  toothed  or  lacerate;  leaves  terete. 
Perianth-segments  10-12  mm.  long,  little  exceeding  the  stamens.  ^^      ^       ^  , 

22.  A.   atronibeiis. 

Perianth-segments  13-17  mm.  long,  twice  the  length  of  the  stamens.  _ 

2o.  A.   parishn. 

Stigma  3-lobed,  the  lobes  linear. 

Stamens  included;    bracts  2,  rarely  3  in  A.  parry,.  f;,„h.;^t,.,„ 

Stamens  half  the  length  of  the  segments.  24.  A.   fimbnatiim. 

Stamens  nearlv  equalling  the  segments.  2s.   A.  pai lyi. 

Stamens  exserted;'   bracts  usually  4.  26.   A.  sanbornu. 

Outer  bulb-coats  with  evident  reticulations. 

Reticulations  of  coats  oblong  or  quadrate,  not  contorted. 

Walls  of  the  reticulations  similar.  . 

Reticulations  prominent,  the  meshes  forming  distinct  pits;    ovary  3-crested. 

Inner  perianth-segments  serrate.  27.  A     acuminatum. 

Inner  perianth-segments  entire.  28.  A._  lacunosum. 

Reticulations   fine,    the    compressed    transversely   oblong    meshes   not    forming   pits;    ovary 
with  6  crests.  ,        ^     .  29.  A.   ncvn. 

Walls  of  the  reticulations  dissimilar,  the  vertical  thickened  and  sinuous. 
Ovary  prominently  6-crested. 

Perianth-segments  broadly   ovate-lanceolate,   acute,   thin   and   spreading.  ^^  ^^  ^^^^ 

Perianth-segments    lanceolate    or    narrowly    ovate-lanceolate,    acuminate,    not    thin    and 
spreading.  t  i      j 

Crests  of  the  ovary  widely  spreading.  31.   A.    austinae. 

Crests  of  the  ovary  thin,  erect.  32.   A     bisceptrnm. 

Ovary  with  low  broad  obscure  crests.  33.  A.   lemmom. 

Reticulations  of  bulb-coats  much  contorted. 

Reticulations  not  in  serrated  rows,  the  walls  irregularly  contorted  or  vvavy 

Ovary  obscurely  ridged  near  the  summit.  34.   A.   {jO''"'"'"; 

Ovary   prominently   6-crested.  .        .  33.   A.   nevadense. 

Reticulations  of  transverse  linear  V-shaped  meshes,  appearing  in  serrated  rows. 
Bracts  scarcely  1   cm.  long,  rounded  at  the  apex,  mucronate.  ,£      .     ,  •  t 

Ovary  without  crests;     perianth-segments  not  becoming  lax.  36.  A.   lucRmam. 

Ovary  distinctly  6-crested;    perianth-segments  becoming  lax.  3/.  A.   ampiecteiis. 

Bracts  15-25  mm.  long,  acuminate.  . 

Ovary    with    6    central    crests    at    the    base    of    the    style;     perianth-segments    erect    or 
spreading  only  near  the  tip.  ■■   ,  ,         j 

Perianth-segments  broadly  oblong-ovate,  obtuse.       .  38.  A.   dichlamydcum. 

Perianth-segments   ovate-lanceolate,   acute   or  acuminate. 

Umbels  congested  and  subcapitate;    perianth-segments  8  mm.  long.    ^^    ^^^^^^ 

Umbels  open,  the  pedicels  widely  spreading.      .,  ,  ,         ,  j       „,„ 

Outer   and   inner   perianth-segments   dissimilar,   the   outer   broader    and   more 
s  n  r  c  3,  Q 1  n  ET. 
Inner  perianth-segments  crisped.  40.  A.   cnspum. 

Inner  perianth-selments  not  crisped.  ,  41..  A.   pemnsulare. 

Outer  and  inner  perianth-segments  similar  m  shape,  the  inner  conspicuously 
serrate  "*-•   ^-   oolanderi. 

Ovary  not  crested;'  perianth  open-campanulate;    style  much  longer  than  the  capsule. 
Scapes  arising  directly   from  the  bulbs.  hvalinum 

Perianth  becoming  hyaline  43.  A.   I^yahuum. 

Perianth  not  becoming  hyaline.  44.  ^     unifnHum 

Scapes  arising  from  lateral  oflt-shoots  of  the  coated  corm.         4o.  A.   uutfolinm. 
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1.  Allium  sibiricum  L.     Wild  Chives.     Fig.  929. 


Allium  sibiricum  L.  Maiit.  2:   562.      1771. 


Bulbs  narrowly  ovoid,  clustered,  25  mm.  long 
or  less,  their  coats  membranous,  usually  white, 
without  reticulations.  Scape  rather  stout,  2-6 
dm.  high,  bearing  below  the  middle  1  or  2 
elongated  linear  terete  hollow  leaves  1-2  mm. 
in  diameter,  or  the  leaves  all  basal;  bracts  2, 
ovate,  acute,  veiny ;  umbel  many-flowered,  capi- 
tate, the  pedicels  2-6  mm.  long;  perianth-seg- 
ments 8-12  mm.  long,  lanceolate,  acuminate,  pale 
rose-color ;  stamens  about  half  as  long  as  the 
perianth ;  filaments  subulate ;  ovules  2  in  each 
cavity ;  capsule  obtusely  3-lobed,  half  as  long  as 
the  perianth. 


In  moist  soil,  Arid  Transition  Zone;  Alaska  to  New- 
foundland, New  York,  Wyoming  and  Oregon.  In  the 
Pacific  States  it  is  found  in  Oregon  and  Washington,  east 
of  the  Cascade   Mountains.      Type  locality:   Siberia. 


2.  Allium  cernuum  Roth. 
Nodding  Onion.     Fig.  930. 

Allium  cernuum  Roth;  Roem.  Arch.  P:  40.  1789. 
Allium  recurvatum  Rydb.  Mem.  N.  Y.  Bot.  Card.  I:  94.  1900. 
Bulbs  narrowly  ovoid  with  a  long  neck,  3-6  cm. 
long,  usually  clustered  on  a  short  rootstock,  the 
coats  membranous  without  distinct  reticulations. 
Scape  slender,  slightly  rigid,  3-6  dm.  high ;  leaves 
linear,  channelled  or  nearly  flat,  2-4  mm.  wide,  mostly 
shorter  than  the  scape ;  bracts  2,  short,  deciduous ; 
umbel  many-flowered,  nodding  in  flower ;  pedicels 
filiform  15-30  mm.  long;  flowers  white  or  rose, 
campanulate ;  perianth-segments  ovate-oblong,  acute 
or  obtusish,  4-6  mm.  long;  stamens  longer  than  the 
perianth ;  filaments  nearly  filiform ;  ovules  2  in 
each  cavity ;  capsule  3-lobed,  each  valve  bearing  2 
short  processes   near  the   summit. 

On  rocky  slopes  and  dry  hillsides,  Transition  Zone;  British 
Columbia  to  northern  Oregon,  and  in  the  Rocky  Moimtains  to 
Arizona,  east  to  New  York  and  Virginia.  Type  locality:  not 
indicated. 


3.  Allium  validum  S.  A\  ats. 
Swamp  Onion.    Fig.  931. 

AUi\nn  validum  S.  Wats.  Bot.  King  Expl.  o50.      1871. 

Bulb  oblong-ovoid,  3-5  cm.  long,  solitary  or 
clustered,  arising  obliquely  from  a  horizontal 
rootstock,  the  membranous  coats  white  or  some- 
times tinged  with  red,  marked  with  fine  vertical 
reticulations.  Scape  5-7  dm.  high,  rather 
stout,  slightly  compressed  and  2-edged;  leaves 
several,  flat  or  slightly  carinate,  nearly  equalling 
the  scape,  5-15  mm.  wide;  bracts  2^,  united 
at  the  base,  acute  or  short  acuminate ;  umbels 
many-flowered,  rather  dense,  the  pedicels  10- 
15  mm.  long;  perianth-segments  rose  to  nearly 
wliite,  lanceolate,  narrowly  acuminate.  6-8  mm. 
long ;  stamens  about  equalling  or  usually  longer 
than  the  perianth  ;  filaments  subulate  ;  style  7-8 
mm.  long ;  capsule  subglobose,  5  mm.  long,  not 
crested. 

Alpine  meadows  of  the  Pacific  region-,  Canadian  and 
Iludsonian  Zones;  Mount  Rainier  to  the  southern  Sierra 
Nevada  and  in  the  Coast  Ranges  to  Lake  County,  Cali- 
fornia, also  western  Nevada.  Type  locality:  Mono  Pass, 
California. 
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4.  Allium  haematochiton  S.  Wats.     Red-skinned  Onion. 

Allium    haematochiton    S.    Wats.    I'loc.    Am.    Acad.    14:   227. 

1879. 
Allium    mariiiiii    Davidson,    Bull.    S.    Calif.    Acad.    20:    49. 

1921. 

Bulb  narrowly  oblong-ovoid.  2-3  cm.  long,  with 
a  long  neck,  solitary  or  usually  clustered,  the 
membranous  coats  deep  reddish  purple.  Scape 
10-40  cm.  high,  slightly  2-edged ;  leaves  several, 
flat  and  rather  thick,  about  equalling  the  scape,  1-4 
mm.  wide :  bracts  2-4,  connate,  short,  obtuse ; 
umbel  erect;  pedicels  8-30,  slender,  15  mm.  long 
or  less ;  perianth-segments  6-8  mm.  long,  ovate- 
lanceolate,  acute,  deep  purple  or  rose  with^  a  dark 
midrib ;  stamens  and  style  included ;  tilaments 
dilated  at  base ;  ovary  truncate  with  very  short 
rounded  crests ;   capsule  obcordate,  4  mm.   long. 

On  dry  hillsides  or  along  water  courses.  Upper  Sonoran 
Zone;  San  Luis  Obispo  to  northern  Lower  California. 
Type  locality:   San  Luis  Obispo,  California. 


Fig.  932. 


5.  Allium  geyeri  S.  Wats. 
Ge3'er's  Onion.    Fig.  933. 

Allium  geyeri  S.   Wats.   Proc.  Am.   Acad.    14:   227.     1879. 
Allium   c/cyen   tenernm    iL   E.    Tones,   Contr.   West.   Bot.    10:   28. 
1902. 

Bulbs  ovoid  or  oblong-ovoid,  2-4  cm.  long,  the 
coats  fibrous.  Scape  20-35  crn.  high,  slightly  2-edged ; 
leaves  several,  about  2  mm.  wide,  shorter  than  the 
scapes ;  umbels  erect,  2-25-flowered ;  bracts  2,  united 
on  one  side,  ovate,  short-acuminate ;  pedicels  10-25 
mm.  long;  perianth-segments  8-9  mm.  long,  ovate, 
acute  or  short-acuminate,  rose  with  a  deeper  colored 
midrib,  strongly  nerved  and  rigid  in  fruit;  stamens 
al)(>ut  two-thirds  the  length  of  the  perianth;  filaments 
slightly  dilated  below;  styles  5  mm.  long;  capsule 
obovoid,  4  mm.  long,  obscurely  crested. 

Water  courses  and  mountain  meadows.  Arid  Transition 
Zone;  British  Columbia  to  the  Blue  Mountains,  eastern  Oregon, 
east  to  Wyoming.  Type  locality:  "on  stony  banks  of  the 
Kooskooskia  River,"  Idaho.  The  "omoir"  of  the  Nez  Perce 
Indians. 


6.  Allium  douglasii  Hook. 


Douglas's  Onion. 


Fig.  934. 


Allium   douglasii  Hook.    FL   Bor.   Am.  2:    184.      1838. 

Allium   hcndcrsoiiii   Robins.    &   Seaton,    Bot.    Gaz.    18:   2i7 .      189.i. 

Bulb  ovoid,  15-20  mm.  long,  the  coats  without  reti- 
culations. Scape  rather  stout,  20-25  cm.  high,  rath^^r 
stout,  terete ;  leaves  2,  much  shorter  than  the  scape, 
6^  mm.  wide,  falcate  and  long-attenuate ;  bracts  2, 
ovate,  acuminate ;  umbels  many-flowered ;  pedicels 
slender,  12-18  mm.  long;  perianth-segments  ovate- 
lanceolate,  acuminate,  8-9  mm.  long,  rose,  strongly 
carinate ;  stamens  about  equalling  or  slightly  exceeding 
the  perianth ;  filaments  slightly  dilated  below ;  style 
slender  about  7  mm.  long ;  ovary  not  crested ;  capsule 
narrowly  obovoid.  4  mm.  long. 

In  springy  places,  Arid  Transition  Zone;  eastern  Washington 
and  adjacent  Idaho.  Type  locality:  near  Kettle  Falls,  Stevens 
County,  W'ashington. 

Allium  scillioides  Dough;  S.  Wats.  Proc.  Am.  Acad.  14:  229. 
1879.  An  obscure  species  described  from  fragmentary  specimens 
collected  by  Douglas  at  "Priest's  Rapids,"  Columbia  River.  The 
original  description  is  as  follows:  "Perianth-segments  oblong- 
lanceolate,  obtuse,  3  lines  (6  mm.)  long,  a  half  longer  than  the 
stamens;    ovary  not  at  all  crested." 
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7.  Allium  madidum  S.  Wats.      Swamp  Onion.     Fig.  935. 


AUium   madidum   S.   Wats.   Proc.   Am.   Acad.    14:   228.      1879. 

Bulb  ovoid,  10-15  mm.  long,  the  outer  coats  without 
definite  reticulations,  the  inner  white.  Scape  rather  stout, 
slightly  angled,  10-20  cm.  high  ;  leaves  2,  thick  and  chan- 
nelled, 7-12  cm.  long,  3-6  mm.  wide ;  bracts  2,  ovate  to 
lanceolate,  acute  8-10  mm.  long;  umbel  usually  many- 
flowered;  pedicels  8-12  mm.  long;  perianth-segments  white 
or  pale  rose,  ovate-oblong,  acute,  8  mm.  long;  stamens 
almost  equalling  the  segments ;  style  exceeding  the  seg- 
ments; ovary  with  2  fleshy  ridges  at  the  summit  of  each 
cell. 

In  wet  places,  Arid  Transition  and  Canadian  Zones;  Blue  Moun- 
tains, eastern  Oregon.  Type  locality:  Union  County,  Oregon,  "in 
small  streams  or  wet  places  on  high  ground." 


8.  Allium  tribracteatum   Torr.     Three-bracted   Onion. 


Allium   tribracteatum  Torr.   Pacif.   R.   Rep.  4:    148.      1857. 
Allium  ambiguum-  M.   E.   Jones,   Contr.  West.   Bot.   8:    18.      1902. 

Bulb  ovoid,  15-20  mm.  long,  the  coats  thin,  with  distinct 
transversely  oblong  reticulations.  Scapes  3-6  cm.  high ; 
leaves  about  twice  as  long  as  the  scape,  2-3  mm.  wide; 
bracts  2  or  3,  abruptly  acuminate ;  umbels  many-flowered  ; 
pedicels  4-6  mm.  long;  perianth-segments  pale  rose  with  a 
prominent  dark  greenish  midvein,  6  mm.  long,  narrowly 
oblong-lanceolate,  acutish,  not  gibbous  at  base ;  stamens  two- 
thirds  to  nearly  as  long  as  the  perianth ;  anthers  purple ;  cap- 
sule crested  with  three  pairs  of  low  dorsal  ridges. 


Dry  rocky  ridges.  Arid  Transition  and  Canadian  Zones;  southern 
Oregon,  south  in  the  Sierra  Nevada  to  Mono  County.  Type  locality: 
Duffield's  Ranch,   Sierra  Nevada,   California. 


Fig.   936. 


9.  Allium  parvum  Kell.     Dwarf  Onion.     Fig.  937. 

Allium  parvtim   Kell.   Proc.   Calif.   Acad.   3:   54.      1863. 

Alliitm  tribracteatum  andcrsoui  S.  Wats.   Bot.  King  E.xpl.  353.      1871. 

Bulb  ovoid,  about  15  mm.  long,  the  coats  without  definite 
reticulations.  Scape  3-5  mm.  high,  one-half  to  two-thirds  under 
ground,  terete;  leaves  2,  about  twice  as  long  as  the  scape,  2-3 
mm.  wide;  bracts  2,  round-ovate,  very  obtuse  or  rounded  at 
apex,  with  or  without  a  very  short  acumination ;  umbel  8-20- 
flowered ;  pedicels  5-8  mm.  long ;  perianth  rose-purple,  turbinate 
at  base,  not  at  all  gibbous,  the  segments  with  a  prominent 
dark  midvein,  narrowly  oblong-lanceolate,  obtuse.  6-8  mrn. 
long,  erect;  stamens  about  two-thirds  the  length  of  the  peri- 
anth-segments, the  filaments  slightly  dilated  below;  capsule 
obscurely  crested. 

Stony  soil.  Arid  Transition  Zone;  Sierra  Nevada,  from  Lassen  Peak, 
Shasta  County,  to  the  Kern  River,  also  in  the  Washoe  Mountains,  western 
Nevada.     Type  locality:   Washoe,  Nevada. 
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10.  Allium  macrum  S.  ^^"ats.      Rock  Onion.     Fig.  938. 


AUinm  macnnn  S.  Wats.  Proc.  Am.  Acad.   14:   2i5.      1S79. 


Bulb  ovoid,  about  15  mm.  long,  the  coats  without 
definite  reticulations.  Scapes  2-5  cm.  high,  terete  or 
slightly  angled ;  leaves  2,  much  longer  than  the 
scape,  2-3  mm.  wide,  slightly  falcate ;  bracts  2,  ovate, 
abruptly  acute ;  umbel  spreading,  many-flowered ; 
pedicels  slender,  5-10  mm.  long ;  perianth-segments 
white  or  pale  rose,  veined  with  purple,  4-6  mm. 
long,  narrowly  lanceolate,  acuminate,  scarcely  longer 
than  the  stamens  and  style ;  filaments  slightly  dilated 
below ;  capsule-cells  bordered  above  by  a  thick  obtuse 
ridge. 


Barren  rbcky  soil.  Hudsonian  Zone;  Blue  ^Mountains  of 
eastern  Washington  and  Oregon.  Type  locality:  Union 
County,  Oregon. 


11.  Allium  falcifolium  Hook.  &  Arn. 


Scvthe-leaved  Onion. 


Fig.  939. 


Allium  falcifolium  Hook.   &  Arn.   Bot.   Beechey  400.      1841. 

Bulbs  ovoid,  about  15  mm.  long,  the  outer  coats 
reddish  brown,  without  reticulations.  Scape  5-10  cm. 
high,  flattened  and  distinctly  2-edged,  2.5-5  mm.  wide ; 
leaves  2,  flat  and  falcate,  thick,  much  longer  than  the 
scape,  6-8  mm.  wide ;  bracts  2,  ovate-lanceolate,  acumi- 
nate, 18-20  mm.  long,  12-14-nerved ;  umbels  rather 
crowded,  10-30-flowered ;  pedicels  6-12  mm.  long;  peri- 
anth deep  rose,  10-14  mm.  long,  the  segments  narrowly 
lanceolate,  attenuate  and  spreading  above,  minutely 
glandular-serrulate ;  stamens  scarcely  over  half  the 
length  of  the  perianth-segments ;  stigma  entire;  capsule 
acute,   with  3   central  narrow   entire   crests. 

Usually  on  serpentine  outcrops.  Upper  .Sonoran  and  Transition 
Zones;  Coast  Ranges  from  the  Siskiyou  Mountains,  Oregon  to 
Sonoma   County,    California.     Type   locality:   California. 


12.  Allium  breweri  S.  A\  ats. 
Brewer's  Onion.     Fig.  940. 

Allium  breu-eri  S.  Wats.  Proc.  Am.  Acad.  14:   233.      1S79. 

Allium  falcifolium    breweri   M.    E.    Jones,    Contr.    West.    Bot. 
10:   S3.      1902. 

Bulb  ovoid,  15-20  mm.  long,  the  outer  coats 
without  reticulations,  light  brown,  the  inner  reddish. 
Scape  6-8  mm.  long,  usually  only  25-35  mm.  above 
the  ground,  flattened  and  2-winged  ;  leaves  2,  basal, 
flat,  thick,  much  exceeding  the  scape,  4-7  mm.  wide, 
falcate ;  umbles  densely  flowered ;  pedicels  stout,  15 
mm.  long;  perianth-segments  deep  rose-purple, 
oblong-lanceolate,  obtuse  or  acutish,  becoming 
acuminate  in  age,  entire  or  sometimes  minutely 
glandular-serrate,  10-12  mm.  long;  stamens  two- 
thirds  the  length  of  the  segments;  capsule  with  3 
broadly  triangular,  sometimes  lobed  apical  crests. 

Heavy  or  rocky  soil,  usually  of  basalt  or  serpentine  origin, 
Upper  Sonoran  Zone;  Coast  Ranges  of  central  California. 
Type  locality:   summit  of  Mount  Diablo. 
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13.  Allium  watsoni  Howell 

All  ill  III 


Watson's  Onion. 

fatsoin  Howell,   Fl.   N.   W.  Ai 


Fig.  941. 


1:    64J 


1902. 


Bulb  ovoid,  about  15  mm.  long,  the  outer  coats 
reddish  brown,  without  reticulations,  the  inner  white. 
Scape  3-7  cm.  high,  slightly  compressed  and  narrowly 
2-winged,  1.5-2  mm.  wide;  leaves  2,  much  exceeding 
the  scape,  2-3  mm.  wide ;  bracts  2,  round-ovate,  connate 
at  base,  obtuse  at  apex  and  abruptly  short-acuminate  or 
merely  mucronate,  8-12  mm.  long;  umbels  10-20-flower- 
ed ;  pedicels  6-12  mm.  long;  perianth  bright  rose- 
purple,  the  segments  8-10  mm.  long,  ovate-lanceolate, 
broadly  acuminate,  erect,  saccate  at  base,  midvein 
prominent,  margins  more  or  less  distinctly  serrulate; 
stamens  about  two-thirds  the  length  of  the  perianth- 
segments,  the  filaments  dilated  below ;  style  2-3  mm. 
long;  stigma  entire;  ovary  with  3  central  entire  crests. 

Rocky  slopes.  Transition  and  Canadian  Zones;  Coast  Ranges 
of  central  Oregon  to  the  Siskiyou  Mountains,  northern  Cali- 
fornia.    Type  locality:   "coast  mountains  of  middle  Oregon." 


14.  Allium  anceps  Kell. 

Alliiiiii  aiH-cps  Kell.   Proc.  Calif.  Acad.   2:    109.      1S6I. 

Bulbs  ovoid,  about  15  mm.  long,  outer  coats  gray- 
brown,  the  inner  very  pale  brown ;  reticulations  not 
evident.  Scape  flattened,  about  1  dm.  high ;  leaves  2, 
usually  much  exceeding  the  scape,  4-5  mm.  wide ; 
bracts  2,  connate  below,  broadly  ovate,  obtuse  and 
mucronate,  7-9-nerved,  rose-purple;  umbel  rather  com- 
pact. 15-25-flowered,  the  pedicles  erect  or  ascending, 
slender,  8-12  mm.  long,  enlarged  at  apex ;  perianth  pale 
rose  with  a  purple  midvein,  8  mm.  long,  not  gibbous 
at  base,  the  segments  narrowly  linear-lanceolate, 
acuminate ;  stamens  equalling  or  slightly  exceeding  the 
perianth-segments,  the  filaments  flattened,  dilated  at 
base;  anthers  whitish,  1.5  mm.  long;  style  6  mm.  long, 

the    stigma    obscurely   3-lobed;    crests    of    the    ovary   6, 
liroad. 

Foothills  along  the  eastern  base  of  the  Sierra  Nevada;  fre- 
(|uent  in  the  vicinity  of  Reno,  Nevada;  Upper  Sonoran  Zone. 
Type  locality:   Washoe,  Nevada. 


Kellogg's  Onion. 


Fig.  942. 


mm^^^— 


15.  Allium  pleianthum  S.  \\  ats.      Many-flowered  Onion.     Fig.  943. 


Allium    pleianthum    S.    Wats.    Proc.    Am.    Acad.    14:   233.      1879. 


Bulb  ovoid,  2  cm.  long,  the  outer  coats  grayish  brown, 
without  evident  reticulations,  the  inner  with  rather  con- 
spicuous longitudinal  veins.  Scape  10-15  mm.  high,  flat- 
tened and  2-winged ;  leaves  2,  basal,  flat  and  falcate,  longer 
than  tlie  scape;  bracts  2,  ovate-lanceolate,  acuminate,  15 
mm.  long;  umbels  rather  open;  pedicels  15-20  mm.  long; 
perianth  8-10  mm.  long,  gibbous  at  base,  the  segmencs 
lanceolate,  acuminate;  stamens  scarcely  over  half  the  length 
of  the  segments,  equalling  the  style ;  stigma  entire ;  ovary 
and  capsule  prominently  6-crested. 


Rocky    ridges.    Arid    Transition    Zone;    Idaho    and    eastern    Ore- 
gon.    Type     locality :   Blue    Mountains,     Oregon. 
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16.  Allium  cusickii  S.  Wats. 
Cusick's  Union.     Fig.  944. 

Allium    cusickii    S.     Wats.     Proc.     Am.    Acad.     14:   228.      1879. 

Allium   anccps  abeneus   M.    E.   Jones,   Contr.    West.    Bot.    10:    10.      1902. 

Bulb  ovoid,  15  mm.  long  and  nearly  as  broad,  the  outer 
bulb-coats  without  evident  reticulations,  the  inner  usually 
whitish.  Scape  8-10  cm.  high,  slightly  compressed  and  angled, 
about  1.5  mm.  thick;  leaves  flat,  somewhat  falcate,  longer  than 
the  scape,  3  mm.  wide ;  umbels  many-flowered  open  ;  pedicels 
12-16  mm.  long,  lanceolate,  broadly  acuminate ;  stamens  and 
style  about  three-fourths  the  length  of  the  segments ;  capsule 
with  6  small  nipple-like  dorsal  crests. 

On  bare  sloi^es  in  well  drained  soil.  Arid  Transition  Zone;  Blue 
Mountains,  eastern  Oregon,  to  western  Idaho.  Type  locality:  L'nion 
County,    Oregon. 


17.  Allium  tolmiei  Baker. 
Tolmie's  Onion.     Fig.  945. 

Allium  ,louslasii  var.  /S  Hook.  Fl.   Bor.  Am.  2:   185.      1840. 
Allium  tolmiei  Baker,  Bot.  Mag.  II.  32:  under  pi.  6227.      1876. 
Allium   platyphyllum    Tidestrom,    Torreya    16:   242.      1916. 

Bulb  ovoid,  the  coats  without  reticulations.  Scape 
8-10  cm.  high,  compressed  and  2-winged,  2.5-4  mm. 
wide  above,  narrower  toward  the  base ;  leaves  2, 
exceeding  the  scapes,  flat,  but  rather  thick,  more  or 
less  falcate,  5-12  nnu.  wide ;  bracts  ovate-acuminate, 
12-18  mm.  long ;  umbels  many-flowered ;  pedicels 
rather  stout,  12-18  mm.  long ;  perianth  light  rose- 
purple,  the  segments  lanceolate,  acute,  8  mm.  long; 
stamens  three-fourths  the  length  of  the  segments ; 
capsule  with  6  low  rather  broad  dorsal  crests. 

On  rocky,  especially  volcanic  ridges.  Arid  ^  Transition 
Zone;  eastern  Oregon  and  southern  Idaho  to  Utah.  Type 
locality:   "Snake  Country." 


18.  Allium  crenulatum  \\'iegand. 
Olympic  Onion.     Fig.  946. 

Allium    vancouvetensc    Macoun,    Cat.    Can.    PI.    2:   Z7 . 
1888,  nomen  nudum. 

Allium    crenulatum    Wiegand,    Bull.    Torrey    Club    26: 
135,  pi.  355.     1899. 

Bulb  narrowly  ovoid,  15  mm.  long,  propa- 
gating by  fission,  the  outer  bulb-coats  gray, 
without  reticulations,  the  inner  white.  Scape 
5-8  cm.  high,  flattened,  the  winged  margins 
more  or  less  crenate ;  leaves  2.  basal,  flat, 
longer  than  the  scape,  3-6  mm.  wide ;  bracts 
2,  ovate-lanceolate,  acuminate,  12-15  mm. 
long ;  umbels  12-18-flowered ;  pedicels  rather 
stout,  10-15  mm.  long ;  perianth-segments  ob- 
long-lanceolalte,  acutish,  8  mm.  long,  deep 
rose-purple ;  stamens  about  three-fourths  the 
length  of  the  segments ;  capsule  with  6  low 
dorsal  crests. 

Stony  ground,  Canadian  Zone:  western  British 
Columbia  and  Vancouver  Island  to  the  Olympic  Moun- 
tains, Washington.  Type  locality:  "loose  gravel  near 
the  summit  of  the  Olympic  Mountains  in  the  vicinity 
of  the  headwaters   of  the  Quilcene   River." 
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19.  Allium  platycaule  S.  Wats.      Broad-stemmed  Onion.     Fig.  947. 

Allium  l^latycaule  S.   Wats.    rroc.   Am.   Acad.    14:   234.      1879. 


Bulb  ovoid,  20-25  mm.  long,  the  outer  coats  dark 
gray,  without  reticulations,  the  inner  white.  Scape 
10-15  cm.  high,  flattened,  3-5  mm.  wide ;  leaves  usu- 
ally 2,  exceeding  the  scape,  falcate,  10-20  mm.  wide ; 
bracts  3  or  4,  connate  at  base,  ovate-lanceolate,  long- 
acuminate,  20  mm.  long;  umbels  compact,  30-90- 
flovvered,  the  pedicels  15-20  mm.  long;  perianth  rose, 
10-14  mm.  long,  not  saccate  at  base,  the  segments 
very  narrow,  long-acuminate  from  the  base;  stamens 
equalling  the  perianth-segments;  anthers  purple,  1.5 
mm.  long;  style  8-10  mm.  long;  ovary  distinctly  3- 
lobed,  without  crests. 


Sub-alpine  meadows,  Canadian  Zone;  Warner  Mountains, 
Modoc  County,  California,  and  the  Sierra  Nevada  from  Plumas 
to  Placer  Counties.  Type  locality:  high  mountain  valley  of 
Plumas  County. 


20.    Allium  burlewii   Davidson. 
Burlew's  Union.     Fig.  948. 

Allium  burlewii  Davidson,   Bull.   S.  Calif.  Acad.   15:    17.      1916. 

Bulb  ovoid,  about  15  mm.  long,  the  outer  coats  gray- 
brown,  without  evident  reticulations,  or  with  obscure  rect- 
angular meshes.  Scape  2-7  cm.  high,  somewhat  flattened  and 
2-edged ;  leaf  solitary,  flat,  well  exceeding  the  scape,  3-6  mm. 
wide,  bracts  3.  ovate,  abruptly  short-acuminate  or  merely 
mucronate ;  umbels  many-flowered ;  pedicels  slender,  15-25 
mm.  long ;  perianth  not  saccate  at  base,  the  segments  narrow- 
ly oblong-lanceolate,  obtuse,  8-10  mm.  long,  rose  purple  with  a 
conspicuous  dark  midvein;  stamens  equalling  or  slightly  ex- 
ceeding the  segments ;  anthers  purple ;  capsule  with  6  low 
crests. 

Granitic  gravel,  Canadian  and  Transition  Zones;  southern  Sierra 
Nevada  (Kern  County)  and  Mount  Pinos  to  the  San  Jacinto  Mountains, 
California.     Tvpe   localitv:   Mount   San  Antonio,   San  Gabriel  Mountains. 


21.  Allium  obtusum  Lemmon. 
Red  Sierra  Onion.     Fig.  949. 

Allium    obtusum    Lemmon,    Pittonia    2:   69.      1890. 

Allium  concinnum  K.  Brandg. ;  M.  E.  Jones,  Contr.  West.  Bot. 

10:   86.      1902. 
Allium   parvum    briicae   M.    E.    Jones,    Contr.    West.    Bot.    10: 

12,  fig.  16.     1902. 

Bulb  ovoid,  12-18  mm.  long,  the  outer  coats  red- 
dish brown,  with  line  rectangular  reticulations. 
Scape  4-8  cm.  high,  terete  or  slightly  compressed 
above;  leaf  solitary,  flat,  well  exceeding  the  scape, 
5-8  mm.  broad;  bracts  3,  broadly  ovate,  acuminate^ 
15  mm.  long;  umbels  many-flowered;  pedicels  10-15 
mm.  long;  perianth-segments  dark  rose-purple,  ob- 
long-ovate, obtuse,  8-10  mm.  long;  stamens  about 
two-thirds  the  length  of  the  segments ;  anthers  yel- 
low ;  capsule  with  6  low  crests. 

In  granitic  or  clay  soils,  Canadian  and  Arid  Transition 
Zones;  Sierra  Nevada,  California,  from  Plumas  County  to  the 
Tehachapi  Pass;  also  San  Jacinto  Mountains.  Type  locality: 
"sub-ali)ine   region  of  Gold  Lake,   Plumas  County." 


LILY    FAMILY 


380 


22.  Allium  atrorubens  S.  ^\'ats.      Dark  Red  Onion.    Fig  950. 


Alliidii  atrorubens  S.   Wats.   Bot.   King  Expl.   352.      1871. 
'a.  decipicxs  M.   E.  Jones,  Contr.  West.  Bot.  10:   16.      1902. 
A.   iiiyoiiis  M.   E.    Tones,   Contr.   West.    Bot.  10:    86.      1902. 


Bulb  ovoid,  about  15  mm.  long,  propagating  by  bulblets 
either  sessile  at  the  base  of  the  bulb,  or  on  short  slender 
rhizomes,  the  coats  reddish  brown,  without  reticulations. 
Scape  6-12  cm.  high,  terete ;  leaf  solitary,  longer  than  the 
scape;  umbel  open,  20-2S-flowered,  the  pedicels  stout,  10-15 
mm.  long ;  perianth  reddish  purple,  10-12  mm.  long,  the  seg- 
ments spreading,  lanceolate,  acuminate;  stamens  very  slender, 
about  two-thirds  the  length  of  the  segments ;  stigma  entire ; 
crests  6.  prominent.  1.5  mm.  high,  acute,  laciniately  toothed. 

On  dry  hillsides,  Upper  Sonoran  Zone;  northwestern  Nevada  to  the 
eastern  base  of  the  Sierra  Nevada,  south  to  Owens  Valley,  Inyo  County, 
California.     Type   locality:     Unionville,    Nevada. 


23.   Allium  parishii   S.  Wats.    Parish's  Onion.     Fig.  951. 


Allium  parishii  S.   Wats.   Proc.   Am.   Acad.    17:   380.      1882. 

Allium  piersoni  Jepson,   Fl.    Calif.    1:   274.      1921. 

Allium  monticola  Davidson,  Bull.   S.  Calif.   Acad.  20:   SI. 


1921. 


Bulb  ovoid,  with  numerous  reddish  brown  coats,  without 
reticulations.  Scape  stout,  10-15  cm.  high ;  leaf  solitary, 
sheathing  to  above  the  ground,  longer  than  the  scape; 
bracts  2  or  3,  broadly  ovate,  acuminate,  15-20  mm.  long, 
strongly  nerved ;  umbels  few-many-flowered,  the  pedicels 
stout,  6-12  mm.  long;  perianth  rose-purple,  13-17  mm.  long, 
the  segments  lanceolate,  acuminate ;  stamens  half  the  length 
of  the  perianth-segments,  the  filaments  lanceolate ;  stigma 
slightly  lobed ;  ovary  prominently  6-crested,  the  crests 
acutish,  irregularly  toothed. 

Rocky  soil.  Upper  Sonoran  and  Arid  Transition  Zones;  San  Gabriel 
and  San  Bernardino  Mountains,  especially  on  the  desert  slopes,  extend- 
ing to  9000  feet  altitude.  Tyjje  locality:  Cushenberry  Springs,  desert 
slope  of  the  San  Bernardino   Mountains,   California. 


24.  Allium  fimbriatum  S.  Wats. 


Fringed  Onion. 


Fig.  852. 


Altiiiin  fiinbrialuin   S.   Wats.    Proc.    Am.   Acad.    14:   23- 


1879. 


Bulb  ovoid.  15  mm.  long,  the  coats  reddish  brown, 
without  reticulations.  Scape  5-10  cm.  long,  terete, 
rather  stout ;  leaf  solitary,  about  equalling  or  exceed- 
ing the  scape,  2-3  mm.  wide,  usually  becoming  revolute ; 
bracts  2  or  3,  10-12  mm.  long,  setaceous-acuminate ; 
umbel  loose,  the  pedicels  12-20  mm.  long,  rather  stout; 
perianth  rose-purple,  8-10  mm.  long,  the  outer  segments 
lanceolate,  acute  or  acuminate,  the  inner  slightly  nar- 
rower; stamens  about  half  as  long  as  the  perianth-seg- 
ments; style  included,  4-5  mm.  long,  the  stigma  with 
3  linear  lobes;  crests  6,  prominent,  2  mm.  high,  hmliri- 
ate. 

Usually  in  rocky  soil.  Upper  and  Lower  Sonoran  Zones; 
Santa  Clara  County  south  on  the  inner  Coast  Ranges  and  the 
desert  slopes  of  the  southern  California  mountains  to  the  Mexican 
boundary.     Type  locality:   Mojave    River,   southern   California. 
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25.  Allium  parryi  S.  Wats.     Parry's  Onion 


Fig. 


953. 


Allium  tan\i  S.  Wats.   Proc.   Am.  Acad.    14:   2ol.     1871. 
Allium  kcssicri  Davids.    Bull.  S.  Calif.  Acad.    20:     49.     1921. 

Bulb  round-ovoid,  scarceh'  over  1  cm.  long,  the 
coats  reddish,  without  reticulations.  Scape  7- 
20  cm.  high,  terete,  rather  slender;  leaf  solitary,  the 
sheath  extending  above  the  ground,  exceeding  the 
scape,  2-3.5  mm.  wide,  becoming  revolute ;  bracts 
2  or  3,  ovate,  10-12  mm.  long,  abruptly  setaceously- 
acuminate ;  umbel  loose,  the  pedicels  12-30,  8-15 
mm.  long,  slender ;  perianth  rose-purple,  the  outer 
segments  lanceolate,  acuminate,  6-8  mm.  long,  erect 
or  the  tips  slightly  spreading,  the  inner  scarcely 
narrower:  stamens  equalling  to  three-fourths  the 
length  of  the  perianth-segments ;  stigma  with  3 
linear  lobes  :  capsule  with  6  prominent  erect  crests 
often  2  mm.  high  and  emarginate  or  erose. 

Usually  in  adobe  soil.  Upper  Sonoran  and  Arid  Transi- 
tion Zones;  Santa  Clara  and  Kern  Counties.  California, 
south,  especially  on  the  desert  slopes  to  the  INIexican  bound- 
ary.    Type  locality:    .San   Bernardino  ^Mountains,  California. 


26.  Allium  sanbornii  Wood. 
Sanborn's  Onion.     Fig.  954. 

Allium  sanbornii  Wood,  Proc.   Acad.   Philad.   1868:    171.      1868. 
Allium   intactum  Jepson,    Fl.    Calif.    1:   273.      1922. 

Bulb  ovoid,  15-20  mm.  long,  the  outer  coats  usually 
reddish  tinged,  without  reticulation,  marked  with  a  few 
longitudinal  ribs  and  with  obscure  venation  between  the 
ribs.  Scapes  2-4  dm.  high,  rather  slender,  terete;  leaves 
solitary,  much  shorter  than  the  scapes,  2-3  mm.  wide, 
channelled  or  nearly  terete ;  bracts  4.  lanceolate,  acumi- 
nate, about  15  mm.  long;  umbels  rather  crowded.  40-100- 
liowered,  the  pedicels  filiform,  about  15  mm.  long;  peri- 
anth pale  rose,  6  mm.  long,  the  segments  ovate,  acute ; 
stamens  slightly  exceeding  perianth-segments,  the  filaments 
filiform,  slightly  dilated  at  base  ;  style  3  mm.  long  ;  stigma 
3-lobed ;   crests  of  ovary  prominent,  entire  or  erose. 

On  shady  hillsides.  Arid  Transition  Zone;  western  slopes  of  the 
Sierra  Nevada  from  Shasta  to  Mariposa  Counties,  California.  Tyi)e 
locality:    near  Foster's  Bar,  Yuba  County. 

27.  Allium  acuminatum  Hook.     Hooker's  Onion. 


Fig.  95: 


Allium  acuminatum  Hook.  Fl.   Bor.  Am.  2:    184.      1840. 
Allium  murrayannm  Regel,  Gartenfl.   1873:  260.      1873. 

Bulb  ovoid,  about  15  mm.  long,  the  outer 
coats  gray,  the  inner  white ;  reticulations  of 
distinct  quadrate  or  hexagonal  pitted  meshes, 
the  walls  tliick,  not  at  all  sinuous.  Scape  1-3 
dm.  high,  terete ;  leaves  2  or  more,  shorter 
than  the  scape,  2-3  mm.  wide ;  bracts  2, 
ovate-lanceolate,  long-acuminate.  20-25  mm. 
long;  umbels  open,  7-25-flowered,  the  pedicels 
10-20  mm.  long ;  perianth  deep  rose-purple, 
10-15  mm.  long,  the  outer  segments  lanceolate 
long-acuminate  with  recurved  tips,  entire,  the 
inner  shorter  and  serrulate;  stamens  two-thirds 
the  length  of  the  perianth-segments  :  crests  of 
ovar)-  3,  very  small,  becoming  olisolete. 

Heavy      soils,      mainly  Transition  Zone:      British 

Columbia   to   the    Siskiyou  Mountains,  California,    east 

to    northern    Idaho    and  Salt    Lake.  Type    locality: 
Nootka    Sound. 

Allium  acuminatum  cuspidatum  Ferna'.d,  Zoe  4: 
380.  1894.  Small  |)lant  with  more  slender  scapes; 
perianth  4-10  mm.  long,  the  segments  oblong,  abruptly 
cuspidate;  stamens  nearly  equalling  the  perianth-seg- 
ments. Dry  jilains  of  the  Great  Basin  region,  extend- 
ing from  eastern  Washington  to  Utah.  Ty;>e  locality: 
Wawawai,  Washington. 
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■  28.  Allium  lacunosum  S.  Wats. 
Pitted  Onion.     Fig.  956. 

Allium  lacunosum  S.   Wats.   Proc.   Am.   Acad.    14:   231.      1S79. 
Allium  darisiae  M.  E.  Jones,  Contr.  West.  Bot.   12:  78.     190S. 

Bulb.s  ovoid,  the  coats  light  colored,  thick,  dis- 
tinctly pitted  by  the  quadrate  or  transversely  oblong 
reticulations,  the  walls  of  the  reticulations  very 
minutely  sinuous.  Scape  7-15  cm.  high,  terete;  leaves 
about  equalling  the  scape ;  bracts  2.  broadly  ovate, 
acuminaie  10-15  mm.  long;  umbel  open,  5-20-flovv- 
ered ;  pedicels  6-10  mm.  long;  perianth  pale  rose, 
6-8  mm.  long,  the  segments  oblong-lanceolate,  acum- 
inate ;  stamens  nearly  as  long  as  the  perianth-seg- 
ments, the  tilaments  dilated  at  base;  ovary  cells  with 
an  obtuse  thickened  ridge  toward  the  summit  on  each 
side. 

Rocky  ridges,  especially  in  serpentine,  mainly  Upper  So- 
noran  Zone:  California  Coast  Ranges  from  Marin  to  San 
Diego  Counties.  Type  locality:  Mariposa  Peak,  Santa  Clara 
County,   California. 


29.  Allium  nevii  S.  Wats. 
Nevius's  Onion.    Fig'.  957. 

Allium  ucrii  S.  Wats.   Proc.  Am.  Acad.   14:   231.      18/9. 

Bulbs  ovoid,  10-12  mm.  long,  outer  coats  purplish 
brown,  with  fine  compressed  transversely  oblong  retic- 
ulations, the  outlines  of  the  meshes  not  sinuous.  Scape 
slender,  15-25  cm.  high,  terete  or  slightly  compressed 
and  2-edged ;  leaves  2.  usually  shorter  than  the  scape ; 
pedicels  slender,  8-12  mm.  long;  perianth-segments 
light  rose  color,  lanceolate,  acuminate,  6  mm.  long ; 
stamens  equalling  the  segments ;  filaments  dilated  be- 
low ;  capsule  with  6  low  crests  near  the  summit. 


Heavy  soils.  Arid  Transition  Zone;  eastern  Washington  to 
western  Idaho  and  'eastern  Oregon.  Type  locality :  Hood  Rivet . 
Oregon. 


30.  Allium  campanulatum  S.  Wats. 


Sierra  Onion.     Fig'.  958. 


Allium   cr.'firauulatuin   S.    Wats.    Proc.   Am.   Acad.    14:   231.      1879. 
Allium  bidzi-clliac  S.   Wats.   Proc.   Am.   Acad.    14:   231.      1S79. 

Bulb  ovoid,  15-20  mm.  long,  the  outer  coats  brown, 
the  inner  white  or  often  tinged  with  red  ;  reticulations 
of  minute  meshes,  the  transverse  walls  inconspicuous, 
the  vertical  prominent,  extending  from  the  base  to  the 
apex  of  the  bulb  and  very  sinuous.  Scape  2-3  dm.  high, 
terete  ;  leaves  2.  shorter  than  the  scape,  flat,  3-4  mm. 
wide;  bracts  2,  ovate,  abruptly  acuminate,  12-15  mm. 
long;  umbel  open,  often  30-40-flowered,  the  pedicels 
slender..  15-20  mm.  long;  periantli  pale  rose,  6-8  mm. 
long,  the  segments  thin  spreading,  broadly  ovate-lanceo- 
late, acute  or  abruptly  short-acuminate  ;  stamens  about 
three-fourths  the  length  of  the  perianth-segments,  the 
filaments  slender,  dilated  at  base;  ovary  with  6  prom- 
inent central  crests. 

Open  coniferous  forests.  Arid  Transition  and  Canadian  Zones; 
Klamath  Mountains  south  in  the  Sierra  Nevada,  and  the  higher 
altitudes  of  the  inner  Coast  Ranges  to  the  Mount  Pinos  region, 
Ventura  County,  California.  Type  locality:  Mariposa  County, 
California. 
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31.  Allium  austinae  ^I.  E.  Jones.      Austin's  Onion. 


Fis-.  959. 


Allium  austinae  M.  E.  Jones,  Contr.  West.   Bot.   10:   85.      1902. 

Bulb  ovoid,  about  10  mm.  long,  propagating  bj'  bulb- 
lets  borne  on  the  ends  of  slender  rhizomes  sometimes 
several  centimeters  long,  the  outer  bulb  coats  reddish 
brown,  the  inner  brownish  white ;  reticulations  with 
thickened  approximate  very  sinuous  vertical  walls,  as 
thick  as  the  meshes.  Scapes  slender,  1-2  dm.  high ;  leaves 
2,  shorter  than  or  about  equalling  the  scape,  2  mm.  wide ; 
bracts  2,  ovate-lanceolate,  acuminate.  10  mm.  long, 
3-nerved ;  umbels  open,  15-3S-flowered.  the  pedicels  10- 
15  mm.  long,  slender;  perianth  rose-purple.  6-7  mm.  long, 
the  segments  lanceolate,  acuminate,  widely  spreading ; 
stamens  about  two-thirds  the  length  of  the  perianth-seg- 
ments ;  crests  6,  prominent,  spreading. 

In  gravelly  soil,  at  high  altitudes.  Arid  Transition  and  (mainly) 
Canadian  Zones;  Sierra  Nevada,  California,  extending  from  Plumas 
County  to  the  Tehachapi  Mountains.  Type  locality:  "Summit  and 
Castle  Peak  (Mount  Stanford),"  Sierra  Nevada. 


32.  Allium  bisceptrum  S.  A\'ats. 
Patis  Onion.     Fig.  960. 

Allintn  biscet'trum  S.  Wats.  King.  Expl.  351.     1871. 

Bulb  round-ovoid,  about  15  mm.  long,  the 
outer  coats  gray,  the  inner  white ;  reticulations  of 
line  transversely  oblong  meshes,  the  walls,  espe- 
cially the  vertical  ones,  very  sinuous.  Scapes  1-2 
dm.  high,  often  in  pairs,  terete  or  often  somewhat 
2-edged ;'  umbels  open,  15— 40-flowered,  the  pedi- 
cels filiform,  15-20  mm.  long;  perianth  rose  to 
nearly  white,  6-8  mm.  long,  the  segments  ovate- 
lanceolate,  acute  or  acuminate ;  stamens  a  little 
shorter  than  the  perianth-segments,  the  filaments 
narrowly  deltoid  at  base ;  crests  of  the  ovary  thin, 
conspicuous. 

Dry  or  rocky  soil,  mainly  Arid  Transition  Zone;  east- 
ern slopes  of  the  northern  Sierra  Nevada  to  the  San  Ber- 
nardino Mountains  and  eastward  to  Utah.  Tyi)e  locality: 
Downieville,  California. 


^^s^^sg.^- 


33.  Allium  lemmoni  S.  Wats. 
Lemmon's  Onion.     Pig.  961. 

Allium   lemmoni  .S.   Wats.   Proc.  Am.   Acad.   14:   234.      1879. 

Bulb  ovoid,  15-20  mm.  long,  the  outer  coats  gray,  the 
reticulations  of  fine  transversely  oblong  reticulations,  ar- 
ranged in  rather  definite  vertical  rows ;  propagation  by 
division.  Scape  12-15  cm.  high,  about  1.5  min.  wide, 
scarcely  flattened,  narrowly  2-edged ;  leaves  2,  about 
equalling  the  scape,  4  mm.  wide  ;  bracts  2.  broadly  ovate, 
abruptly  short-acuminate,  15  mm.  long,  9-nerved ;  umbel 
open,  many-fiowered,  the  pedicels  slender,  10-15  mm.  long ; 
perianth  pale  rose,  7-8  mm.  long,  the  segments  ovate-lan- 
ceolate, acuminate,  gibbous  at  base ;  stamens  about  equal- 
ling the  perianth-segments;  crests  obscure,  broad  and  low. 


Open  places  in  coniferous  forests.  Transition  Zone;  northern 
Sierra  Nevada  in  Placer  and  Sierra  Counties.  Type  locality: 
Sierra  County,   California. 
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34.  Allium  fibrillum  Jones.    Jones's  Onion.     Fig.  962. 


AUiiim    coUiiinm    Dougl.;    S.    Wats.    Proc.    Am.    Acad.     14: 

228.      1S79,  not   Guss.     1842. 
Allium    fibrillitin    M.    E.    Jones,    Contr.    West.    Bot.    10:   24. 

1902. 


Bulb  broadly  ovoid,  without  bulblets,  propagat- 
ing b}-  h?sion.  with  several  thin  coats,  the  reticula- 
tions very  narrow  and  much  contorted.  Scape 
slender,  about  10  cm.  high  ;  leaves  flat,  somewhat 
falcate,  about  equalling  or  exceeding  the  scapes, 
2-4  mm.  wide  ;  umbels  many-flowered,  open  ;  pedi- 
cels filiform.  8-12  nun.  long ;  perianth-segments 
white  or  pale  rose,  ovate-lanceolate,  acute,  8  mm. 
long;  stamens  and  style  one-half  the  length  of  the 
segments ;  ovary  very  obscurely  rigid  toward  the 
summit. 


Heavy  soils.  Arid  Transition  Zone;  western  Idaho  to 
the  Blue  Mountains,  Oregon.  Type  locality:  Cuddy  Moun- 
tains, Idaho. 


35.  Allium  nevadense  S.  Wats.      Nevada  Onion. 


Fig.  963. 


Allinin   nevadense  S.   Wats.    Bot.    King.    E.xpl.   351.      1871. 

Bulb  ovoid,  about  15  mm.  long,  the  inner  bulb  coats 
white,  the  outer  grav-brown  with  much  contorted  trans- 
verse reticulations.  Scape  slender,  15-20  cm.  high ;  leaves 
solitary  or  rarely  2,  mostly  shorter  tlian  the  scape ; 
bracts  ovate,  12-15  mm.  long,  abruptly  acuminate ;  um- 
bels open,  15-30-flowered,  the  pedicels  very  slender,  10-15 
mm.  long ;  perianth  white  or  pale  rose,  7-8  mm.  long,  the 
segments  oblong-ovate,  acuminate ;  stamens  two-thirds 
the  length  of  the  perianth-segments,  deltoid  at  the  base ; 
stigma  entire ;  capsule  prominently  6-crested,  the  crests 
about  2  mm.  high,  acutish  or  obliquely  truncate,  entire  or 
nearly  so. 

A  common  species  of  the  Great  Basin  region,  Arid  Transition 
and  Upper  Sonoran  Zones;  Salt  Lake  to  northern  Utah  west  to  the 
eastern  slopes  of  the  Sierra  Nevada,  California.  Type  locality: 
dry  foothills  and  ridges  from  the  Trinity  to  the  East  Humboldt 
Mountains,  at  5000  to  7000  feet  altitude,  Nevada. 


36.  Allium  hickmani  Eastw. 
Hickman's  Onion.     Fig.  964. 

Allium  hickmani  Eastw.  Bull.  Torrey  Club  30:  483.     1903. 
Allium  hyalinnm  hickmani  Jepsen,  Fl.  Calif.   1:  276.     1921. 

Bulb  round-ovoid,  scarcely  1  cm.  long,  the  outer  coats 
gray,  the  inner  white,  the  reticulations  transversely  un- 
dulate-serrate. Scapes  10-15  cm.  long,  slender,  terete; 
leaves  sheathing  underground,  filiform,  equalling  or  ex- 
ceeding the  scapes  ;  bracts  round-ovate,  very  obtuse  or 
rounded  at  the  apex,  and  mucronate,  less  than  1  cm. 
long ;  umbels  rather  compact,  8-22-flowered ;  pedicels 
filiform,  1  cm.  or.  usually  less  in  length  ;  perianth  white 
or  tinged  with  pink,  the  segments  similar,  ovate,  5  mm 
long,  acuminate  :  stamens  nearly  as  long  as  the  perianth- 
segments,  the  filaments  dilated  at  base  ;  ovary  without 
crests. 

In  moist  grassy  situations,  Transition  and  Upper  Sonoran 
Zones;  jMonterey  Peninsula  and  near  Jolon,  in  the  Santa  Lucia 
Mountains.  Type  locality:  trail  between  Monterey  and  Pacific 
Grove,  California. 
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37.  Allium  amplectens  Torr.     Narrow-leaved  Onion. 


Fig.  965. 


AUium  amplcctois  Torr.   Pacif.   R.   Rep.   4:    148.      1856. 
AUiiiiu   attciriiifolhim    Kell.    Proc.    Calif.    Acad.   2:    110.      1863. 
AUiiiin   occidcntalc  A.   Gray,   Proc.  Am.   Acad.    7:   390.      1867. 
Allium  acuminatum  gracile  Wood,  Proc.  Acad.  Philad.   1868:   171. 

1868. 
A/liuiii     monospermum     Tepson;     Greene,    Man.     Bav-Region    321. 

1894. 

Bulb  ovoid,  15  mm.  long,  the  coats  reddish,  the 
reticulations  of  transverse  linear  V-shaped  meshes  often 
appearing  in  perpendicular  rows,  or  sometimes  more 
irregular.  Scapes  15-45  cm.  high,  slender,  terete; 
leaves  2-A,  shorter  than  the  scape,  narrow,  becoming 
convolute-tiliform  above  the  sheathing  base ;  bracts  2, 
scarcely  1  cm.  long,  broadly  ovate,  rounded  at  the  apex 
and  mucronate ;  umbel  dense,  almost  capitate  ;  pedicels 
6-15  mm.  long;  perianth-segments  white  or  tinged  with 
pink,  oblong-lanceolate,  acuminate,  6-8  mm.  long,  be- 
coming lax  in  age  ;  stamens  scarcely  shorter  than  the 
perianth-segments  ;    capsule  distinctly  6-crested. 

Open  fields  and  hillsides,  mainly  Upper  Sonoran  Zone;  Klicki- 
tat County,  Washington,  to  San  Diego  County,  California.  Type 
locality:    "hillsides,   Sonoma,   California." 


38.  Allium  dichlamydeum  Greene. 
Coastal  Onion.     Fig".  966. 

Allium   dichlamydeum    Greene,    Pittonia    1:    166.      1888. 

Bulb  round  ovoid,  scarcely  1.5  cm.  long,  the 
coats  gray-brown,  with  close  conspicuous  trans- 
verse serrate  reticulations,  becoming  fissile  when 
dry.  Scape  2-3  dm.  high,  terete  ;  bracts  2,  ovate- 
lanceolate,  about  15  mm.  long;  umbels  open, 
6-20-flowered ;  pedicels  stout,  spreading,  15-20 
mm.  long;  perianth  deep  rose-purple,  10  mm. 
long,  the  outer  segments  broadly  oblong-ovate, 
abruptly  acute,  somewhat  spreading,  the  inner 
segments  narrowly  oblong,  erect ;  stamens  two- 
thirds  the  length  of  the  perianth  segments,  the 
filaments  deltiod  and  united  at  base ;  capsule 
with  narrow  central  crests  at  the  base  of  the 
style. 

Open  fields  and  hillsides,  Transition  and  Upper  So- 
noran Zones;  outer  Coast  Ranges  of  central  California, 
from  Mendocino  to  Monterey  Counties.  Type  locality: 
seaward  slopes  of  the  Mission  Hills,  and  at  the  Marine 
Hospital,   San  Francisco. 


39.    Allium  serratum    S.  Wats. 

Serrated  Onion.     Fig.  967. 

Allium  serratum  S.  Wats.  Bot.   King  Expl.  487.     1871. 

Bulb  round-ovoid,  scarcely  over  1  cm.  long,  the  coats 
gray-brown,  distinctly  marked  with  close  transverse  ser- 
rate reticulations,  readily  fissile  when  dry.  Scape  2-3  dm. 
high,  terete;  leaves  2-A,  shorter  than  the  scape.  1.5-3  mm. 
wide;  bracts  2,  ovate-lanceolate,  10-15  mm.  long,  acum- 
inate ;  umbels  congested  and  sulicapitate,  many-flowered ; 
pedicels  very  slender.  8-15  mm.  long;  perianth  rose-pink, 
8  mm.  long,  the  outer  segments  ovate-lanceolate,  the 
acuminate  apex  usually  slightly  spreading,  the  inner  seg- 
ments narrower ;  stamens  scarcely  two-thirds  the  length 
of  the  segments,  the  broadly  dilated  bases  united ;  capsule 
with  narrow  central  crests  at  the  base  of  the  style. 

Usually  in  heavy  soil  on  serpentine  outcrops,  valleys  and  foot- 
hills of  the  inner  Coast  Ranges  of  central  California,  from  Solano 
to  Santa  Clara  County.  Ui)i)er  Sonoran  Zone.  Type  locality: 
California.      Collected  l)y   Douglas. 
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40.  Allium  crispum  Greene. 
Crinkled  Onion.    Fig.  968. 

Allium    cris/^iim    Greene,    Pittonia    1:    166.      1888. 

Allium  pciiinsiilare  crispum  ]epson.  F\.  Czlii.  1:    278.     1921. 

Bulb  round-ovoid,  1  cm.  long,  the  coats  gray- 
brown,  distinctly  marked  with  close  transverse 
serrated  reticulations,  fissile  when  dry.  Scape 
10-20  cm.  high,  terete  ;  leaves  2,  a  little  shorter 
than  the  scape,  scarcely  2  mm.  wide ;  bracts 
ovate,  about  1  cm.  long,  acute  or  abruptly  short- 
acuminate  ;  umbels  open,  15--40-flowered  ;  pedicels 
stout,  spreading,  12-20  mm.  long ;  perianth  bright 
rose-purple,  9-11  mm.  long,  the  outer  segments 
ovate-oblong,  slightly  spreading  and  acute  or 
somewhat  acuminate  at  apex,  entire ;  tlie  inner 
segments  narrower,  canaliculate,  with  distinctly 
crisped  margins  ;  stamens  scarcely  two-thirds  the 
length  of  the  segments,  dilated  at  base  and 
slightly  united ;  capsule  with  rather  small  crests 
central  at  the  base  of  the  style. 

Heavy  soil  of  open  fields  and  hillsides,  L'pper  Sonoran 
Zone;  inner  C"oast  Ranges.  San  Benito  County  to  San  Luis 
Obispo  County,  also  foothills  of  the  southern  Sierra  Nevada 
in  Kern  I'^unty.   Type  locality:  near  Paso  Robles,  California. 


41.  Allium  peninsulare  Lemmon. 
Peninsular  Onion.     Fig.  969. 

Allium    peninsulare    Lemmon,    Pittonia    1:    165.      1888. 

Bulb  round-ovoid,  about  15  mm.  long,  the  coats 
gray-brown,  the  outer  marked  with  close  conspicuous 
transverse  serrate  reticulations,  when  dry  readily 
fissile  along  the  reticulations.  Scape  2-3  dm.  high, 
terete ;  leaves  2-4,  usually  about  equalling  the  scape, 
flat.  1-3  mm.  wide ;  bracts  ovate-lanceolate,  15-20 
mm.  long,  acuminate ;  umbels  open,  8-20-flowered ; 
pedicels  widely  spreading,  stout.  2-3  cm.  long ; 
perianth  deep  rose-purple,  10-13  mm.  long,  the  outer 
segments  ovate  to  ovate-lanceolate,  acuminate  and 
spreading  at  apex,  the  inner  narrower,  erect,  entire, 
finely  serrate  or  crisped  ;  stamens  scarcely  two-thirds 
the  length  of  the  segments,  the  filaments  deltoid  at 
the  base  and  united ;  capsule  with  narrow  central 
crests  at  the  base  of  the  style. 

Dry  open  fields  and  hillsides,  L'pper  Sonoran  Zone;   Shasta 
County    to    northern    Lower    California.      Type    locality: 
Cruces  Canon,  east   of   Ensenada,   Lower  Califor^iia. 


Las 


42.  Allium  bolanderi  S.  Wats.     Bolander's 

Allinni   bolanderi  S.    Wats.    Proc.   Am.   Acad    14:   229.      1879. 

Bulb  round-ovoid,  about  1  cm.  long,  the  outer 
coats  gray,  rather  faintly  marked  with  close  trans- 
verse serrate  reticulations,  fissile  when  dry,  the.  inner 
coats  white,  the  central  part  solid,  propagating  by 
short  lateral  offshoots.  Scape  10-20  cm.  long,  slen- 
der, terete;  leaves  usually  2,  narrowly  linear,  shorter 
than  the  scapes,  2  mm.  wide ;  bracts  ovate-lanceolate, 
12-15  mm.  long,  acuminate ;  umbels  open,  8-25- 
flowered  ;  pedicels  slender,  10-15  mm.  long;  perianth 
rose  pink  to  white,  9-11  mm.  long,  the  outer  segments 
ovate-lanceolate,  long-acuminate,  nearly  straight  or 
slightly  spreading  at  the  apex,  the  inner  segments 
narrower  and  a  little  shorter,  distinctly  serrulate  on 
the  margin  ;  stamens  about  half  the  length  of  the 
perianth-segments,  the  filaments  but  little  dilated  at 
base;    capsule  obscurely  crested. 

Heavy,  usually  clay  soil,  Siskiyou  Mountains,  southern 
Oregon  to  Mendocino  County,  California.  Humid  Transition 
Zone.     Type  locality:  Humboldt  County,   California. 

Allium  bolanderi  stenanthum  (Drew)  Jepson,  FI.  Calif.  1: 
278.  1922.  (Allium  stenanthum  Drew,  Bull.  Torrey  Clulj 
16:  152.  1889.)  A  slightly  taller  form  with  white  or  only 
slightly  pinkish  flow-ers  and  narrower  perianth-segments.  Open 
l)ine  forest.  Transition  Zone;  eastern  Humboldt  County,  Cali- 
fornia.     Type   locality:     Pilot   Ridge,   California. 


Onion. 


Fig. 


970. 
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43.  Allium  hyalinum  Curraii. 
Paper-flowered  Onion.    Fig.  971. 

Allium    hyaliiunn    Curran,    Bull.    Calif.    Acad.    1:    155.      18S5. 

Bulbs  ovoid,  10  mm.  high,  the  coats  thin,  gray,  the 
reticulations  forming  narrowly  linear  \^-shaped  meslics 
appearing  in  perpendicular  rows.  Scape  slender,  terete, 
15-30  mm.  high ;  leaves  2  or  sometimes  solitary,  flat, 
1-5  mm.  wide,  shorter  or  nearly  equalling  the  scape; 
bracts  ovate-lanceolate,  15-20  mm.  long,  acuminate; 
umbel  open,  6-10-tlowered ;  pedicels  20-25  mm.  long, 
widely  spreading;  perianth-segments  white  or  tinged 
with  pink,  ovate-lanceolate,  acute,  7-9  mm.  long ;  stamens 
two-thirds  the  length  of  the  perianth-segments,  the  fila- 
ments dilated  at  base  and  united ;    capsule  not  crested. 

On  shaded  canon  slopes,  foothills  of  the  Sierra  Nevada,  from 
El  Dorado  to  Kern  Counties,  California.  Upper  Sonoran  Zone. 
Type  loc'ality:     Salmon   Falls,   El   Dorado   County. 


44.  Allium  praecox  Brandg. 
Early  Onion.     Fig.  972. 

Allium    f^iaeco.v    Brandg.    Zoe    5:   228.      1908. 
Alliiiui   hyalinum  praecox  Jepson,   Fl.   Calif.    1:   276. 


1921. 


Bulb  ovoid,  about  10  mm.  broad,  the  outer  coats 
gray-brown,  with  conspicuous  serrated  reticulations. 
Scape  3-5  dm.  high,  rather  stout ;  leaves  2-4.  from 
near  the  base,  flat,  shorter  than  the  scape,  2-4  mm. 
wide;  bracts  2,  20-25  mm.  long,  acuminate;  umbels 
open.  10-20-flowered ;  pedicels  2-3  cm.  long ;  per- 
ianth-segments white  with  rose-purple  midvein,  ovate- 
acuminate,  becoming  9-10  mm.  long,  the  inner  equal- 
ling the  outer  in  length,  but  narrower ;  stamens  two- 
thirds  the  length  of  the  segments ;  capsule  without 
crests. 

On  shaded  slopes,  Upper  and  Lower  Sonoran  Zones;  San 
Bernardino  County,  California,  to  northern  Lower  California, 
also  on  Santa  Cruz  Island.  Type  locality:  northern  slopes 
of  caiions  about  San  Diego. 

45.  Allium  unifolium  Kell.     One-leaved  Onion.     Fig.  973. 

Allium  unifolium  Kell.  Proc.   Calif.  Acad.  2:   112.      1861. 
Allium   unifolium    lacteum    Greene,    Pittonia   2:    55.      1890. 

Bulb  ovoid,  12-15  mm.  long,  from  lateral  bulblets 
produced  on  stout  rhizomes,  the  outer  coats  with 
linear  transverse  undulating  reticulations.  Scape 
stout,  terete,  25^0  cm.  high ;  leaves  2-4,  flat  or 
somewhat  carinate,  shorter  than  the  scape,  2-8  mm. 
wide  ;  bracts  2,  2-3  cm.  long,  ovate-lanceolate,  acum- 
inate ;  umbels  many-flowered  ;  pedicels  about  3  cm. 
long;  perianth-segments  spreading,  bright  rose,  10- 
14  mm.  long,  oblong-lanceolate,  acute  or  soniewhat 
acuminate  ;  stamens  scarcely  two-thirds  the  length  of 
the  segments,  the  filaments  deltoid  Iielow  and  imited 
at  base ;  ovary  with  3  low  flat  ridges,  disappearing  in 
age ;    capsule  not  crested. 

Usually  in  adobe  soil.  Copper  Sonoran  Zone;  California 
Coast  Ranges  from  Mendocino  County  to  northern  Lower 
California.  Type  locality;  vicinity  of  Oakland,  California. 
The  name  is  ill-advised,  as  the  leaves  are  rarely  solitary. 
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2.    MUILLA  S.  Wats.  Proc.  Am.  Acad.  14:  235.     1879. 

Scape  from  a  fibrous  corm  and  bearing  an  umbel  subtended  by  several  small  scarious  bracts. 
Leaves  mostly  few,  very  narrow,  nearly  terete.  Pedicels  not  jointed.  Perianth  subrotate, 
persistent,  of  6  nearly  equal  slightly  united  oblong-lanceolate  segments,  greenish  or  yellowish 
white  with  a  dark  2-nerved  midrib.  Stamens  inserted  near  the  base ;  filaments  filiform, 
slightly  thickened  toward  the  base  or  petaloid ;  anthers  versatile.  Ovules  8-10  in  each  cell ; 
style  clavate,  persistent  and  at  length  splitting.  Capsule  globose,  scarcely  lobed,  loculicidal. 
Seeds  compressed  and  angled.     [Anagram  of  Alluon.] 

A  California  genus  of  2  species.     Type  species,  Miiilla  maritiina   (Toir.)    S.  Wats. 

Filaments  more  or  less  dilated  at  base,  but  not  overlapping  and  crown-like;    anthers  lurid  purple. 

Leaves  very  sparsely  scabrous  on  the  margins;    anthers  over  1   mm.  long^  1.   M.    maritima. 

Leaves  retrorsely  scabrous  on  the  margins  and  striae;    anthers  about  .75  mm.  long. 

2.  M.   serotina. 
Filaments  hyaline-petaloid,  their  broad  margins  overlapping  forming  a  cylindrical  crown;   anthers  yellow. 

3.  M.    coronata. 

I.  Muilla  maritima  (Torr.)  S.  Wats. 
Common  Muilla.    Fig.  974. 

Hesperoscordum(  ?)     maritiiiiuin    Torr.     Pacif.     R.    Rep.     4: 

148.      1857. 
Allium  maritimum  Torr.   Benth.   PI.   Hartw.   339.      1857. 
Muilla  maritima  S.   Wats.    Bot.  King.   E.xpl.   354.      1871. 

Xothoscordum    maritimum    Hook.    f.    Bot.    Mag.    27  :    under 
pi.  5896.      1871. 

Muilla  maritima  S.   Wats.   Proc.   Am.   Acad.    14:   235.      1879. 
Bloomcria   maritima   Macbr.    Contr.    Gray    Herb.    IL    56:    8. 
1918. 

Corm  12-18  mm.  broad,  usually  4-5  cm.  under 
the  ground.  Leaves  several,  semi-terete,  10-20  cm. 
long,  2  mm.  or  less  wide,  sparsely  scabrous  on  the 
margins  ;  scapes  10-25  cm.  long ;  bracts  4-6,  lanceo- 
late, acuminate,  mostly  3-nerved ;  umbels  5-25- 
flowered,  the  pedicels  slender,  usually  15-25  mm. 
long ;  perianth-segments  greenish  white,  with  a 
prominent  dark  2-nerved  midrib,  4-5  mm.  long, 
somewhat  sacculate  at  the  ape.x,  the  outer  oblong. 
slightly  revolute,  the  inner  oval,  plane ;  filaments 
slightly  dilated  at  base;  anthers  lurid  purple, 
slightly  over  1  mm.  long;  style  1.5  mm.  long; 
capsule  subglobose,  about  6  mm.  high ;  seeds  about 
2  mm.  long. 

Subsaline  soils,  or  stony,  especially  serpentine,  ridges,  Upper  Sonoran  and  Transition  Zones;  Marin 
County  and  Sacramento  Valley  to  San  Diego  County.     Type  locality:    Point  Reyes. 

Muilla  tenuis  Congdon,  Zoe  5;  135.  1901.  A  small  slender  form  with  leaves  scarcely  1  mm.  wide,  and 
pedicels  tiliform;  perianth-segments  about  3  mm.  long;  anthers  less  than  1  mm.  long;  seeds  scarcely  1  mm. 
long.  Described  from  specimens  collected  at  Raymond,  Madera  County.  Similar  forms  occur  along  tlie  coast 
in  San  Diego  County. 


2.  Muilla  serotina  Greene. 

975. 


Rough  Muilla. 


Fig. 


Muilla  serotina  Greene,   Erythea    1:   152.      1893. 

Bloomeria    maritima   serotina    Macbr.    Contr.    Gray    Herb.    II. 
56:   8.      1918. 


Scapes  3-5  dm.  high,  glabrous.  Leaves  3-4  dm. 
long,  nearly  terete,  the  upper  surface  plane,  the  lower 
convex  and  sharply  7-striate,  the  strae  and  margins 
retrorsely  scabrous  ;  umbel  40-70-flowered ;  pedicels 
often  4  cm.  long ;  perianth  rotate,  about  12  mm. 
broad ;  greenish  white ;  outer  segments  oblong- 
linear,  the  inner  oblong  with  pit-like  glands ;  fila- 
ments stout,  subulate,  little  compressed ;  anthers 
lurid  purple,  .75  mm.  long. 


Dry  gravelly  mesas  and  hillsides.  Upper  Sonoran  Zone; 
Tehachapi  Mountains,  southern  California,  to  northern  Lower 
California.  Type_  locality:  mountains  in  the  interior  of 
southern  California. 
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3.  Muilla  coronata  Greene. 
Crowned  Muilla.     Fig-.  976. 


Muithi  coronata  Greene,  Pittonia   1:    165.      1888. 

Corm  12-20  mm.  in  diameter,  usuall}-  2-3  cm. 
under  the  ground.  Leaves  2  or  3,  semi-terete,  twice 
the  length  of  the  scapes,  retrorsely  scabrous  on  the 
margins  ;  scapes  very  slender,  5-10  cm.  high  ;  um- 
bels 2-4-bracted,  3-10-flowered ;  perianth  rotate,  its 
segments  3  or  4  mm.  long,  green  on  the  outer  sur- 
face, pale  blue  or  whitish  within ;  filaments  con- 
spicuously dilated,  hyaline,  petaloid.  their  broad 
margins  overlapping,  obtuse  to  deeply  retuse  at 
summit ;   anthers   yellow. 


A    little    known    species    of    the    Mojave    Desert,    originally 
collected  at   Lancaster,   Los   Angeles   County. 


3.     BLOOMERIA  Kell.  Proc.   Calif.   Acad.   2:    11.     1863. 

Scape  from  a  fibrous  coated  corm,  with  linear  carinate  basal  leaves  and  many  yellow 
flowers  in  a  terminal  umbel,  subtended  by  membranous  bracts.  Pedicels  jointed  at  the  sum- 
mit. Perianth  persistent,  of  6  nearly  equal  distinct  linear-oblong  somewhat  spreading  seg- 
iuents.  Stamens  6,  inserted  oit  the  base  of  the  segments  and  a  little  shorter ;  filaments  fili- 
form with  a  somewhat  cup-shaped  winged  and  often  bicuspidate  appendage  surrounding  the 
base ;  anthers  oblong,  attached  near  the  base  but  versatile.  Ovules  several  in  each  cell ;  style 
filiform-clavate,  persistent  and  splitting  with  the  capsule.  Capsule  subglobose,  membranous, 
obtusely  3-lobed,  loculicidally  dehiscent.  Seeds  subovoid.  angular  and  wrinkled,  black. 
[Name  in  honor  of  H.  G.  Bloomer,  a  pioneer  Cahfornia  botanist.] 
A  California  genus  of  2  species.     Type  species,  Bloomeria  aurca  Kell. 

Leaf  solitary,  6-12  mm.  wide;    filament-appendages  papillose,  bicuspidate  at  apex.  1.   B.   crocea. 

Leaves  several,  about  2  mm.  wide;    appendages  of  the  filaments  smooth,  obtuse  at  apex.     2.   B.   ctevclandi. 


1.  Bloomeria  crocea  (Torr. )  Coville.    Coninion  Golden  Stars. 


Fig. 


977. 


Allium  crocea  Torr.    Bot.   Mex.    Bound.    218.      1859. 

Bloomeria  aurea  Kell.  Proc.  Calif.  Acad.  2:    11.     1859. 

Nothosconlum  aureum  Hook.    f.    Bot.  Mag.  27:    />/.  5896. 
■  1871. 


Bulb  about  15  cm.  in  diameter,  becoming 
densely  covered  with  brownish  fibers ;  scape 
scabrous,  2-5  dm.  high  ;  leaf  solitary,  equalling  or 
exceeding  the  scape,  6-12  mm.  broad ;  bracts  nar- 
rowly lanceolate ;  pedicels  numerous,  3-6  cm. 
long;  perianth  nearly  rotate  in  bloom;  segments 
8-12  mm.  long ;  appendages  about  2  mm.  long, 
bicuspidate,  minutely  papillose ;  style  about  5  mm. 
long,  much  longer  than  the  ovary ;  capsule  about 
5  mm.  long. 


Coast  Ranges  from  Monterey  County  to  San  Diego  and 
northern  Lower  California,  also  on  the  Channel  Islands. 
Lower  Sonoran  to  Transition  Zones.  Type  locality:  "sum- 
mit of  the  mountains  east  of  San  Diego,  California." 
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2.  Bloomeria  clevelandi  S.  \\'ats.     Cleveland's  Golden  Star.     Fig.  978. 


Blooineria  clei-ehindi  S.  Wats.  Proc.  Am.  Acad.  20:  376. 
1885. 


Bulbs  about  15  mm.  in  diameter,  densely  cov- 
ered with  brownish  fibres.  Scape  10-30  cm. 
long,  scabrous;  leaves  several,  6-15  cm.  long, 
2  mm.  or  less  wide ;  bracts  5-10  mm.  long ; 
umbels  8-20-flowered ;  pedicels  slender,  spread- 
ing 25-35  mm.  long;  perianth-segments  6-8  mm. 
long;  yellow  with  a  brown  midrib;  appendages 
smooth,  obtuse  at  the  apex;  style  1.5  mm.  long, 
shorter  than  the  ovarv. 


Dry  mesas  and  hillsides  in  the  vicinity  of  San 
Diego;  Lower  Sonoran  Zone.  Type  locality:  on  tlie 
mesas   near   San  Diego. 


J3s>^- 


4.  CALLIPRORA  Lindl.  Bot.  Reg.  19:  under  pi.  1590.     1833. 

Scapes  slender  erect,  arising  from  a  depressed  fibrous-coated  corm.  Leaves  basal,  few,  linear, 
flat.  Flowers  in  an  open  bracted  umbel,  yellow  with  dark  brown  midveins.  Perianth-tube 
short,  turbinate,  not  at  all  saccate,  the  segments  rotate-spreading,  about  equalling  the  tube. 
Stamens  6.  all  anther-bearing,  inserted  in  1  row  on  the  throat,  those  opposite  the  outer  segments 
shorter;  filaments  with  broad  lateral  appendages  e.xtending  their  entire  length  and  usuall\- 
prolonged  above  in  acute  teeth;  anthers  linear-oblong  to  oval,  versatile.  Ovary  ovoid,  longer 
than  the  short  stipe.  Capsul  ovoid,  narrowed  to  the  short  style ;  seeds  several  in  each  cell. 
[Greek  meaning  pretty  face.] 

A  California  genus   with  only   the   following  species.     Tyjie   species,    Calliprorn   ixioldes    (Ait.    f.)    Greene. 


Anthers  linear-oblong,  2-5  mm.  long,  creamy-white. 
Anthers  oval,   1-1.5  mm.  long,  creamy-white  or  blue. 


1.  C.  ixioides. 

2.  C.  scabra. 


1.   Calliprora  ixioides  (Ait.  f.)  Greene.     Common  Callijn'ora  or  Pretty  Face. 

Fig.  979. 

Oriiithogahiin   ixioides  Ait.    f.    Hort.   Kew.   ed   2,   2:    257.      ISll. 
Calliprora  liitea  Lindl.  Bot.  Reg.  19:  pi.  1590.     1833. 
Calliprora  ixioides  Greene,  Man.  Bay  Reg.  319.     1894. 

Corm  round-ovoid,  15-20  mm.  in  diameter,  seated 
3-10  cm.  Scape  10— 15  cm.  long,  glabrous  or  sparsely  and 
minutely  scabrous ;  leaves  exceeding  the  scape,  5-10  mm. 
wide,  glabrous  or  very  sparsely  scabrous ;  bracts  lanceo- 
late, 10  mm.  long  ;  umbel  open.  3-35-flowered  ;  rays  20-40 
mm.  long;  perianth  yellow  with  broad  brownish  purple 
midveins,  15-20  mm.  long;  tube  turbinate;  segments 
ovate-lanceolate,  nearly  twice  as  long  as  the  tube ;  fila- 
ments winged  their  whole  length,  at  the  apex  produced 
into  an  acute  tooth  about  equalling  the  anther ;  anthers 
creamy-white,  narrowly  oblong.  2.5  mm.  long;  style  3-4 
mm.  long;  capsule,  6  mm.  long. 

Open  hillsides  and  valleys  usually  in  heavy  soil,  Upper 
Sonoran  and  Transition  Zones;  California  Coast  Ranges,  Men- 
<locino  County,  to  Santa  Barbara.  Type  locality:  California. 
Collected  by  Menzies,   1796,  probably  at  Monterey. 

Calliprora  ixioides  liigens  (Greene)  Abrams.  iTritclcia  Ingots  Greene.  Bull.  Calif.  .\cad.  2:  142.  1886. 
Calliprora  lugcits  Greene,  Man.  Bay.  Reg.  319.  1894.  Brodiaea  liigcns  Baker,  Gard.  Chron.  Ill,  20:  459. 
1896.  Hookcra  ixioides  lugctis  Jepson.  Fl.  West.  Middle  Calif.  117.  1901.  Brodiaea  ixioides  lugens  Jepson, 
Fl.  West.  Middle  Calif,  ed.  2,  101.  191 1.)  Differs  frcmi  the  typical  form  in  having  the  apex  of  the  appendages 
rounded  and  not  prolonged  into  free  acute  teeth,  the  tube  of  the  corolla  is  also  brownish  purple.  Vaea 
Mountains,   in  the  north  Coast  Ranges  of  California. 
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2.    Calliprora  scabra  Greene.      Sierra   Calliprora.     Fig.   980. 


Calliprora  scabra  Greene,  Erythea  3:   126.      1895. 
Brodiaea  scabra   Baker,   Card.   Chron.    III.  20:   459.      1896. 

Corm  round-ovoid,  about  10  mm.  in  diameter, 
seated  4-10  cm.  Scape  20-40  cm.  long,  minutely 
scabrous  ;  leaves  1-several,  shorter  than  or  exceed- 
ing the  scapes,  5-10  mm.  wide ;  bracts  10-15  mm. 
long ;  umbels  5-30-flowered ;  pedicels  2-8  cm. 
long ;  perianth  yellow  with  broad  brownish  purple 
midveins,  12-18  mm.  long ;  tube  turbinate,  3-4  mm. 
long;  segments  spreading,  oblong-lanceolate,  10-12 
mm.  long;  filaments  with  winged  appendages  ex- 
tending their  whole  length  and  produced  at  apex 
into  slender  acute  teeth  often  exceeding  the 
anthers;  anthers  creamy  white,  oval,  1.5  mm.  long; 
style  3-4  mm.  long;  capsule  6  mm.  long;  seeds 
several  in  each  cavity. 

Open  hillsides  of  the  Upper  Sonoran  and  Transition 
Zones;  western  slopes  of  the  Sierra  Nevada,  Butte  County, 
to  the  Tehachapi  Mountains,  California.  Type  locality: 
Placerville,   California. 


Calliprora  scabra  analina  Greene,  Erythea  3:  126.  1895.  (Calliprora  analina  Heller,  Muhlenbergia  2:  14. 
1905.)  Distinguished  from  typical  scabra  by  the  blue  anthers,  and  less  scabrous  herbage.  Resembling^  u-;'ci/rf<?i- 
in  herbage,  but  clearly  distinguished  by  the  small  oval  anthers  of  the  scabra  type.  Transition  and  Canadian 
Zones;  southern  Oregon  south  through  the  Sierra  Nevada  to  Tuolumne  County,  California.  Type  locality: 
Middle  Sierra  Nevada,  California. 


5.    HESPEROSCORDUM  Lindl.  Bot.  Reg".  15:   under  pi.  1293.    1829. 

Scapes  erect,  arising  from  a  fibrous-coated  corm.  Leaves  few,  all  basal,  linear,  thin  and 
flat.  Flowers  in  an  open  bracteate  umbel,  white  or  lilac.  Perianth-tube  campanulate,  the 
segments  equalling  the  tube,  not  spreading.  Stamens  6,  arranged  in  one  row;  filaments 
scarcely  dilated  or  usually  deltoid-dilated  and  united  at  base  ;  anthers  versatile.  Capsule  sub- 
globose,  stipitate,  beaked  by  the  persistent  style;  seeds  several  in  each  cell.  [Greek  meaning 
western  onion.] 

A  genus  of  two  species,  native  of  western  North  America.  Type  species,  Hesperoscordum  hyacinthinum 
Lindl. 


Filaments  deltoid-dilated  at  base. 
Filaments  not  dilated  at  base. 


1.  H.    Jiyacinthinum. 

2.  H.   lilacinnm. 


1.  Hesperoscordum  hyacinthinum  Lindl.     Wild  Hyacinth. 


Fig.  981. 


Hesperoscordum  hvacinthinum   Lindl.   Bot.   Reg.    IS:   under   pi. 

1293.      1829. 
Hesperoscordum  lacteum  Lindl.  Bot.  Reg.  19:  pi.  1659.     1833. 
Hesperoscordon   Icwisii  Hook.    Fl.    Bor.   Am.   2:    185.     pi.   19i\. 

1839. 
Veatchia  crvstallina  Kell.  Proc.  Calif.  Acad.  2:11.     1859. 
Allium  tilingi  Regel.  Act.  Hort.  Petrop.  III.  2:  124.     1875. 
Brodiaea  lactea  S.  Wats.  Proc.  Am.  Acad.   I4:  238.     1879. 
Brodiaea  hyacinthina  Baker,  Card.  Chron.  HI.  20:  459.     1896. 

Scapes  3-5  dm.  high,  sparsely  scabrous  or  smooth. 
Leaves  usually  2,  equalling  or  shorter  than  the 
scapes,  6-12  mm.  wide ;  umbels  open,  few-many- 
flowered ;  bracts  hyaline,  narrowly  lanceolate ;  ped- 
icels 2-4  cm.  long;  perianth  open-campanulate,  10--1S 
mm.  long,  cleft  below  the  middle,  white  or  lilac  with 
green  midveins ;  segments  mostly  oblong-ovate, 
obtuse ;  filaments  equal,  about  2  mm.  long,  deltoid  at 
base  and  slightly  united ;  anthers  yellow  or  purple, 
oblong,  1  mm.  long ;  capsule  about  5  mm.  in  diameter. 

Moist  heavy  soil  of  the  Upper  Sonoran  and  Transition 
Zones;  British  Columbia  and  Idaho  south  through  the  Pacific 
States  to  San  Luis  Obispo  and  Tulare  Counties,  California. 
Type  locality:  "native  of  the  plains  of  the  Missouri  and  of 
the  northwest  of  America." 
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2.  Hesperoscordum  lilacinum  (Greene) 

Heller  in  herlj. 
Lilac-flowered  Wild  Hyacinth.    Fig.  982. 

Triteleia    lilacina    Greene,    Bull.    Calif.    Acad.    2:    143. 
1886. 

BroJiaea    lHaciua    Baker,    Card.    Cliron.    III.    20:    459. 
1896. 

Scapes  very  slender,  scabrous  at  least  below, 
25-35  cm.  high.  Leaves  2,  equalling  or  shorter 
than  the  scape.  3-6  mm.  wide ;  umbel  open, 
10-15-flowered :  bracts  linear-lanceolate;  ped- 
icels slender,  25^0  mm.  long ;  perianth  cleft 
below  the  middle,  pale  lilac,  with  green  mid- 
ribs, 10-12  mm.  long ;  the  segments  oblong- 
ovate  ;  filaments  slender,  2  mm.  long,  not  dilated 
below  ;  anthers  narrowly  oblong,  purple. 

A  little  known  Californian  species,  and  possibly 
only  a  variant  of  liyacinthinum,  originally  collected  in 
Amador  County  (]\Irs.  Brandegee)  and  since  in  Butte 
County  (Heller),  where  it  is  said  to  be  common  "on 
stony  volcanic  uplands  in  red  clay  soil." 


TRITELEIA  Dougl 


Lindl.  Bot.  Reg.  15:   under  pi.  1293.     1830. 

Scapes  slender,  erect,  arising  from  a  fibrous-coated,  depressed  corm.  Leaves  few,  all  basal, 
linear,  thin  and  flat.  Flowers  in  a  close  or  open  bracteate  umbel,  blue  or  purple.  Perianth- 
tube  funnel-form  or  subsaccate  and  broadly  tubular  ;  the  segments  erect  or  but  little  spreading, 
shorter  than  or  equalling  the  tube.  Stamens  6,  all  anther-bearing,  arranged  in  1  or  2  rows  ;  fila- 
ments dilated  below  or  for  their  whole  length  and  produced  above  the  anther  attachment  as 
lateral  teeth ;  anthers  erect,  more  or  less  versatile.  Ovary  on  a  slender  stipe.  Capsule  beaked 
by  the  persistent  style  ;  seeds  black,  angled,  several  in  each  cavity.  [Greek,  alluding  to  the 
perfect  ternary  arrangement  of  the  partG  of  the  flower.] 

A  genus  of  western  North  America,  with  only  tlie  following  species.  Type  species,  Triteleia  srandiftora 
Lindl. 

Ferianth  tubular  and  more  or  less  inflated;   filaments  dilated. 

Filaments  without  appendages.  \.    T.  grandiflora. 

Filaments  of  inner  row  with  lateral  winged  appendages  extending  the  entire  length  of  the  filament. 
Perianth-segments   much   shorter   than   the   tube.  2.   T.  bicolor. 

Perianth-segments  about  equalling  the  tube.  3.    T.  hozvellii. 

Perianth  funnel-form;   filaments  slender,  not  dilated  or  appendaged. 
Stamens  in   2   distinct   rows. 

Flowers  blue  or  deep  violet-purple. 

Perianth-tube  attenuate  into  a  slender  clavate  base;   stipe  longer  than  the  ovary. 

4.   T.  la.va. 
Perianth-tube  little  or  not  at  all  attenuate  at  base; 
Pedicels  short,   forming  a   subcapitate   umbel. 
Pedicels  elongated,  often   10  cm.  long  or  more. 
Flowers  j'ellow. 
Stamens  in  1   row. 

Flowers  blue;  filaments  longer  than  the  anthers. 
Flowers  yellow  with  brownish   purple  median  band. 
Anthers  blue;  filaments  stout. 
Anthers  yellow;  filaments  filiform. 


stipe  shorter  than  the  ovary. 


5.  T.  modesta. 

6.  T.  peduncularis. 

7.  T.  crocea. 

8.  T.  bridge  sit. 

9.  T.  hendersoni. 
10.  T.  gracilis. 


1829. 
1879. 


1.  Triteleia  grandiflora  Lindl. 
Large-flowered  Triteleia.     Fig.  983. 

Triteleia  grandiflora  Lindl.  Bot  Reg.  IS.  under  pi.  1293. 
Brodiaea  doiiglasii  S.  Wats.  Proc.  Am.  Acad.  14:  237. 
Hookera  douglasii  Piper,  Contr.  Nat.  Herb.  11:   190.     1906. 

Leaves  2-several,  linear,  carinate,  30-50  cm.  long, 
5-10  mm.  wide,  glabrous.  Scape  erect,  40-70  cm. 
long,  glabrous  ;  umbel  at  length  open,  6-20-flowered  ; 
pedicels  20-30  mm.  long;  perianth  broadly  tubular, 
15-25  mm.  long,  blue,  the  lobes  about  equalling  the 
subsaccate  tube,  oblong-ovate,  spreading;  stamens  in 
2  rows,  the  inner  with  the  filaments  dilated  below, 
about  equalling  the  anthers  ;  anthers  pale  blue,  2  mm. 
long;  capsule  oblong-ovoid,  6-7  mm.  long,  beaked  bv 
a  slightly  shorter  style,  the  stipe  3-5  mm."  long. 

Open  hillsides  and  meadows  in  sandy  or  heavy  soil,  mainly 
And  Transition  Zone;  east  of  the  Cascade  Mountains,  rang- 
ing from  British  Columbia  to  Oregon,  Montana,  Wyoming, 
and  Utah.  Type  locality:  "Northwest  .America."  Collected 
by  Douglas. 
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2.  Triteleia  bicolor  (Suksdorf)  Abranis. 
Bicolored  Triteleia.     Fig.  984. 

Brodiaea  bicolor  Suksdorf,  West.  Am.   Sci.  14:  2.      1902. 
Hookera  bicolor  Piper,  Contr.  Nat.  Herb.  11:  190.     1906. 

Leaves  several,  carinate.  about  two-thirds  the 
length  of  the  scape,  5-10  mm.  wide.  Scape  stout, 
erect,  40-70  cm.  long ;  umbels  at  length  open,  few- 
many-flowered ;  pedicels  stout,  erect.  5-20  mm.  long; 
perianth  with  a  blue  tube  and  whitish  or  pale  lobes, 
15-25  mm.  long,  tube  broadly  tubular,  subsaccate,  the 
lobes  about  half  the  length  of  the  tube,  broadly  ovate  ; 
stamens  6,  the  outer  on  the  throat,  subsessile.  the 
very  short  tilament  forming  a  wing  on  the  throat,  the 
inner  row  on  laterally-winged  filaments,  lobed  at  the 
apex  ;  anthers  4  mm.  long ;  capsule  ovoid.  8-10  mm. 
long,  beaked  by  the  short  style,  on  a  stipe  of  about 
equal  length. 

Low  ground,  I^pper  Sonoran  Zone;  eastern  Washington. 
Type  locality:   Falcon  X'alley,   Klickitat  County. 


3.  Triteleia  howellii  ( S.  A\'ats.)  Abrams. 
Howell's  Triteleia.     Fig.  985. 

Brodiaea  hoivcllii  S.  Wats.  Proc.  Am.  .\cad.  14:  301.      1S79. 
Hookera  hozi'dlii  Piper,  Contr.  Nat.  Herb.  11:  190.     1906. 

Leaves  about  two-thirds  the  length  of  the  scape, 
4—8  mm.  wide,  glabrous.  Scapes  slender.  40-60  cm. 
long;  umbel  6-15-flowered,  open;  pedicels  10-25  mm. 
long;  perianth  deep  violet-purple,  15-20  mm.  long; 
the  tube  turbinate-campanulate,  slightly  saccate  above  ; 
the  lobes  ovate,  a  little  shorter  than  the  tube;  stamens 
in  2  rows,  the  filaments  of  the  outer  short  and 
deltoid,  those  of  the  inner  broadly  winged  the  whole 
length,  the  wing  tnmcate  or  roimded  at  apex ;  anther 
4  mm.  long ;  capsule  oblong,  6  mm.  long,  attenuate 
into  the  short  style,  the  stipe  about  4  mm.  long. 

Dry  hillsides  and  moist  meadow-lands,  mainly  Transition 
Zone;  Puget  Sound  region  of  western  Washington  to  Ellens- 
burg,  eastern  Washington,  south  to  the  Hood  River,  Oregon. 
Type  locality:   Klickitat  County,  Washington. 


4.  Triteleia  laxa  Benth. 
Common  Triteleia  or  Triplet  Lily.   Fig. 


986. 


Triteleia  laxa   Uenth.  Trans.  Hort.  Soc.   1:     41j!.    /-/.   15. 

1835. 
Seiibertia  laxa  Kunth,  Enum.  PI.  4:  475.      184.!. 
Brodiaea  laxa  S.  Wats.  Proc.  Am.  Acad.  14:  -'37.     1879. 
Triteleia  Candida  Greene,  Bull.  Calif.  Acad.  2:   139.     1886. 
Hookera  laxa  Jepson,  Fl.  W.  Mid.  Calif.   117.     1901. 

Leaves  about  two-thirds  the  length  of.  the  scape, 
5-20  mm.  wide,  carinate.  Scape  slender  or  stout, 
erect,  25-50  cm.  long;  umbels  open,  6-30-flow- 
ered ;  pedicels  15-80  mm.  long;  perianth  violet- 
purple,  rarely  wliite,  25-40  mm.  long;  the  tube 
funnel-form,  attenuate  at  base,  the  segments 
oblong-ovate,  a  little  shorter  than  the  tube; 
stamens  in  2  rows,  all  anther-bearing;  the  free 
portion  of  the  filament  slender,  not  dilated,  below 
coalescent  with  the  perianth-tube  and  reappearing 
near  the  base  as  low  longitudinal  crests ;  anthers 
oblong-lanceolate,  4  mm.  long,  erect,  deeply 
2-lobed  at  liase ;  ovary  purplisii ;  capsule  oblong- 
ovoid,  8-10  mm.  long,  shorter  tlian  the  slender 
stipe. 

Open  hillsides  and  valleys.  esi)ecially  in  adobe  soils,  Transition  and  Upper  .Sonoran  Zones;  Siskiyou  and 
Humboldt  Counties,  California,  south  through  the  Coast  Ranges  and  foothills  of  the  Sierra  Nevada  to 
Los  Angeles,  but  most  common  in  the  central  Coast  Ranges.  Type  locality:  California.  Collected  by  Douglas, 
probably  near  Monterey. 

Triteleia  angustiflora  Heller.  Bull.  So.  Calif.  Acad.  2:  66.  1903.  Scarcely  more  than  a  small-flowered 
form  of  Triteleia  laxa  Henlh.,  distinguished  by  its  smaller  (20-25  mm.  long)  and  narrowly  funnel-form 
perianth.     Type  locality:  Tilniron   Peninsida,  on  the   Bay   Road,   Alarin   County,   California. 
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5.  Triteleia  modesta   (Hall)    Abrams. 
Hall's  Triteleia.     Fig.  987. 

Brodiaea  modesta  Hall,  Univ.  Calif.  Pub.  But.  6:  166.     1915. 

Scape  erect,  15-20  cm.  long,  slender,  glabrous ; 
leaves  about  equalling  the  scape,  flat,  1-4  mm.  broad  ; 
bracts  acuminate,  6  mm.  long ;  umbel  subcapitate, 
4— 8-rtowered ;  pedicels  4-10  mm.  long ;  periantii 
light  blue,  narrowly  tlunnel-form,  attenuate  at  base, 
15  mm.  long;  segments  equalling  the  tube,  the  outer 
lanceolate,  acute,  the  inner  a  little  sliorter  and  obtuse  ; 
stamens  in  2  rows,  the  lower  attached  on  the  throat, 
the  upper  on  the  inner  segments  ;  filaments  2  mm. 
long,  slender;  anthers  blue,  1.5-2  mm.  long,  linear- 
oblong  ;  ovar_v  ovoid-oblong,  6  mm.  long  including 
the  short  stipe;    style  1.5  mm.  long. 

Known  only  from  tlie  type  locality:  Castle  Lake,  Siskiyou 
County,  California,  at  an  altitude  of  about  6,500  feet,  Canadian 
Zone. 


6.  Triteleia  peduncularis   Lindl. 
Long-rayed  Triteleia.     Fig.  988. 

Triteleia  t<eduncularis  Lindl.  Bot.  Reg.  20:  under  pi.  1685. 

1834. 
Brodiaea  peduncularis  S.  Wats.  Proc.  Am.  Acad.   14:   2.^7. 

1879. 
Hookera    peduncularis    Jepson,    Fl.    \V.    Mid.    Calif.     11". 

1901. 

Scape  erect,  2-8  dm.  long,  glabrous ;  leaves 
usually  2  or  3,  often  longer  than  the  scapes,  5-10 
mm.  wide;  umbel  open,  5-17-flowered ;  pedicels 
slender  5-20  cm.  long;  perianth  15-25  mm.  long; 
violet-purple,  the  tube  turbinate  not  long-attenuate 
at  base ;  segments  equalling  or  exceeding  the  tube, 
the  outer  lanceolate,  acute,  the  inner  oval,  oblong  ; 
stamens  in  2  rows,  all  anther-bearing,  the  outer 
sessile,  the  inner  with  short  slender  filaments ; 
anthers  oblong-lanceolate,  3  mm.  long,  creamy- 
white  ;  ovary  yellow  ;  capsule  broadlj'  oblong,  5-6 
mm.  long,  about  equalling  the  stipe. 

Moist  places.  Upper  Sonoran  Zone;  nortliern  Coast 
Ranges    of    California.       Type    locality:    "California." 


7.  Triteleia  crocea  (Wood)  Greene. 
Yellow  Triteleia.    Fig.  989. 

Seubertia  Crocea  Wood,  Proc.  Acad.  Philad.   1858:   17_\ 

1868. 
Brodiaea   crocea   S.    Wats.    Proc.   Am.    Acad.    14:    238. 

1879. 
Triteleia    crocea    Greene,     Bull.     Calif.    Acad.    2:     141. 

1886. 

Scapes  rather  slender,  8-25  cm.  long, 
sparsely  and  minutely  retrorsely  scabrous ; 
leaves  shorter  than  or  exceeding  the  scapes, 
3-5  mm.  wide,  very  minutely  scabrous ;  umljel 
5-15-flowered  rather  close ;  pedicels  slender, 
8-40  mm.  long;  perianth  15-18  mm.  long,  yel- 
low with  a  prominent  greenish  brown  or  pur- 
plish midvein ;  tube  turbinate,  not  distinctly 
attenuate  at  base ;  segments  ovate-lanceolate, 
a  little  longer  than  the  tube ;  stamens  in  2 
rows,  the  lower  subsessile,  the  upper  with  short 
slightly  dilated  filaments ;  anthers  scarcely  2 
mm.  long ;  ovary  pul)escent  on  the  angles  ;  cap- 
sule broadly  oblong-ovoid,  6  mm.  long,  on  a 
stipe  of  about  equal  length. 

Open  woods.  Transition  Zone;  Siskiyou  and  Shasta 
Counties,  California.     Type  locality:  Yreka,  California. 
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8.    Triteleia  bridgesii  (S.  Wats.)  Greene.     Bridges'  Triteleia.     FU 


990. 


Brodiaea  bridgesii  S.  Wats.  Proc.  Am.  Acad.  14:   237. 

1879. 
Triteleia   bridgesii   Greene,    Bull.    Calif.    Acad.    2:    141. 

1886. 

Scape  slender.  15-45  cm.  long,  scabrous. 
Leaves  shorter  than  or  exceeding  the  scape, 
3-10  mm.  wide ;  umbel  open.  5-20-fiowered ; 
pedicels  slender.  1-5  cm.  long ;  perianth  violet- 
purple,  funnel-form,  25-35  mm.  long ;  the  tube 
becoming  very  slender  and  long-attenuate  be- 
low ;  the  segments  ovate-lanceolate,  8-10  mm. 
long;  stamens  inserted  on  the  throat  in  1  row, 
filaments  2-3  mm.  long,  dilated  downward; 
anthers  linear,  3-4  mm.  long;  capsule  ovoid, 
6  mm.  long,  scarcely  half  the  length  of  the 
slender   stipe. 

Heavy  soil  in  open  woods  or  chaparral,  Upper  So- 
noran  and  Transition  Zones;  Coast  Ranges,  from  Curry 
County,  Oregon,  southward  to  Lake  County,  California, 
and  in  the  foothills  of  the  Sierra  Nevada  to  Mariposa 
County.  Type  locality:  Central  California,  probably  in 
the  foothills  of  the   Sierra  Nevada. 


9.  Triteleia  hendersoni  (S.  Wats.) 

Greene. 

Henderson's  Triteleia.     Fig.  991. 

Brodiaea    hendersoni    S.    Wats.    Proc.    Am.    Acad.    23: 

266.      1888. 
Triteleia  hendersoni  Greene,  Pittonia   1:    164.      1888. 

Scape  rather  slender,  20-50  cm.  long, 
minutely  scabrous.  Leaves  shorter  than  or 
exceeding  the  scapes,  5-10  mm.  wide,  glabrous  ; 
umbels  open,  6-15-flowered ;  pedicels  slender, 
2-3  cm.  long ;  perianth  salmon-color  with 
broad  dark  purplish  midveins,  15-20  mm. 
long;  the  tube  turbinate,  short-attenuate  at 
base;  segments  a  little  longer  than  the  tube, 
oblong-lanceolate;  stamens  in  1  row,  inserted 
on  the  throat ;  filaments  4-5  mm.  long,  slender, 
slightly  dilated  at  base;  anthers  blue,  1.5  mm. 
long;  capsule  broadly  ovoid,  abruptly  beaked 
by  the  style,  6  mm.  long,  shorter  than  the 
stipe ;    seeds  4-5  in  each  cavity. 

Cafion  slopes,  and  rocky  hillsides.  Transition  Zone; 
Siskiyou  Mountains  of  southern  Oregon  and  north- 
ern California.  Type  locality:  near  Ashland,  Jackson 
County,  Oregon. 


10.  Triteleia  gracilis   (S.  W 
Slender  Triteleia 


Fig 


ats.)   Greene. 
.  992. 


Calliprora  aurantea  Kell.  Proc.  Calif.  Acad.  2:  20.  1859. 
Brodiaea  gracilis  S.  Wats.  Proc.  Am.  Acad.  14:  23S.  1879. 
Triteleia  gracilis  Greene,   Bull.   Calif.  Acad.   2:    141.      1886. 

Scape  10-30  cm.  long,  glabrous  or  minutely  scabrous. 
Leaves  usually  exceeding  the  scape,  mostly  solitary,  4-8 
mm.  wide ;  bracts  narrowly  lanceolate,  10  mm.  long ; 
umbels  open,  6-30-flowered ;  pedicels  slender,  10-25  rnm. 
long ;  perianth  yellow  with  brown-purple  midveins, 
10-15  mm.  long;  tube  narrowly  turbinate,  short-atten- 
uate at  base ;  segments  lanceolate,  a  little  longer  than 
the  tube ;  stamens  inserted  ifi  1  row  on  the  throat ; 
filaments  filiform,  2-3  mm.  long;  anthers  creamy-white, 
1.5  mm.  long;  capsule  ovate-oblong,  5  mm.  long,  atten 
uate  into  the  short  style;  stipe  slender,  about  equalling 
the  capsule  ;    seeds  2  in  each  cavity. 

Borders  O'f  mountain  meadows  and  open  forests.  Transition  and 
Canadian  Zones;  Sierra  Nevada  from  Plumas  to  Tuolumne  Coun- 
ties. California.  Type  locality:  Sjianish  Peak  near  Gold  Lake, 
Placer   County. 
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7.    HOOKERA  Salisb.  Parad.  Loud.  pi.  98.    1808. 
[Brodiaea  Smith,  Trans.  Linn.  Soc.  10:  2.     1811.] 

Scapes  erect,  straight  from  a  fibrous-coated  corm,  with  few  linear  leaves  and  a  solitary 
umbel  subtended  by  several  membranous  bracts.  Perianth-tube  thick  or  becoming  membran- 
ous turbinate,  segments  equalling  the  tube,  spreading  at  the  tip.  Anther-bearing  stamens  3, 
inserted  on  the  throat  opposite  the  inner  segments,  the  outer  set  of  stamens  reduced  to 
staminodia;  anthers  basifixed.  Ovary  and  capsule  sessile  or  subsessile.  Seeds  angled,  black, 
2-8  in  each  cavity.     [Named  for  William  Jackson  Hooker.] 

A  genus  of  10  species  restricted  to  western  North  America  and  mainly  California.  Type  species,  Hookera 
coronaria  Salisb. 

Staminodia  prominent,  oblong  or  lanceolate,  emarginate  to  acute. 
Filaments  not  appendaged. 

Staminodia   obtuse   or  emarginate;   perianth   violet-purple. 
Perianth   funnel-form,  the  tube  turbinate. 

Scapes  usually  2  dm.  or  more  high;  filaments  as  thick  as  broad  and  not  winged. 

1.   H .  coronaria. 
Scapes  very  short,  mainly  subterranean:  filaments  flat  and  winged.  2.  H.  terrestris. 

Perianth  with  rotate  segments,  the  tube  not  turbinate. 

Perianth-tube    scarcely    constricted    over   the    ovary,    becoming   membranous    and    splitting    away 

from  the  capsule.  3.   H.  californica. 

Perianth-tube  strongly  constricted  over  the  ovary,  not  becoming  membranous. 

4.  H.  minor, 
Staminodia  acute;   perianth   rose-purple.  5.   H.  rosea. 

Filaments  with   dorsal   appendages  behind  the  anthers.  6.   H.  stellaris. 

Staminodia  wanting  or  when  present  small,  scale-like  and  acuminate. 

Anthers  on  slender  filaments  about  3  mm.  long.  7.    H.  orcuttn. 

Anthers  sessile.  8.   H.  fihfolia. 


1.  Hookera  coronaria  Salisb. 
Harvest  Hookera.     Fig.  993. 

Hookera   coronaria    Salisb.    Parad.    Lond.    pi.    98.      1808. 
Brodiaea  grandiflora  Smith.  Trans.  Linn.  -Soc.  10:  2.     1811, 

Corm  sub-globose,  18-25  mm.  broad,  seated 
10-15  cm.  Leaves  usually  about  equalling  the 
scape.  2  mm.  wide,  thick  or  somewhat  terete ; 
scapes  stout,  2-5  dm.  high;  umbels  open,  2-11- 
flowered ;  pedicels  stout,  unequal,  3S  cm.  long ; 
perianth  violet-purple,  25-40  mm.  long;  the  tube 
funnel-form,  about  half  the  length  of  the  narrowly 
oblong,  thick  and  persistent,  segments  ;  filaments 
4-5  mm.  long,  slender,  not  laterally  winged ; 
anthers  8-10  mm.  long,  sagittate  at  base,  entire 
or  nearly  so  at  apex ;  staminodia  white,  shorter 
than  or  equalling  the  stamens,  oblong-lanceolate, 
mostly  acute  ;  capsule  sessile  oblong,  narrower  at 
base,  attenuate  at  apex  into  the  stout  persistent 
style ;  seeds  6-8  in  each  cavity. 

Usually  in  heavy  soils,  and  the  most  common  species. 
Transition  and  Upper  Sonoran  Zones:  western  British 
Columbia  to  the  Mexican  Boundary,  west  of  the  Cascades 
and  the  Sierra  Nevada.     Type  locality:  "in  California." 


2.  Hookera  terrestris  (Kell.)  Britten. 
Dwarf  Hookera.     Fig.  994. 

Brodiaea  terrestris  Kell.   Proc.   Calif.  Acad.   2:   6.     1859. 
Brodiaea  torreyi  Wood,  Proc.  Acad.  Philad.  1868:   172. 
Hookera  terrestris  Britten,  Journ.  Bot.  24:   51.     1886. 

Leaves  2-3,  much  exceeding  the  scapes,  channelled, 
2-4  mm.  wide.  Scapes  2-6  cm.  long,  scarcely  rising 
above  the  surface  of  the  ground  or  wholly  subter- 
ranean ;  umbels  open,  l-10-fio\vered ;  pedicels  slender 
unequal,  3-9  cm.  long;  perianth  violet-purple,  15-20 
mm.  long,  the  tube  broadly  funnel-form  ;  segments 
oblong-oval,  about  a  third  longer  than  the  tube, 
rotate ;  filaments  about  2  mm.  long,  flat  and  laterally 
winged;  anthers  3  inm.  long;  staminodia  yellow, 
exceeding  the  anthers,  the  margins  revolute.  emar- 
ginate at  apex  ;  capsule  narrowed  at  base,  attenuate 
at  apex  into  the  beak-like  style-base. 

In  clay,  serpentine  or  sandy  soils.  Upper  Sonoran  and 
Tlumid  Transition  Zones:  Mendocino  County  to  southern  Cali- 
fornia.    Type  locality:  vicinity  of  San  Francisco. 
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3.  Hookera  californica   (Lindl.)   Greene.     California  Hookera.     Fig.  995. 


Brodiaea  californica  Lindl.  Journ.  Hort.  Soc.  4:  84.      1849. 
Brodiaca  grandiflora  major  Centh.;  S.  Wats.  Bot.  Calif.  2 

153.      1880. 
Hookera    californica    Greene,    Bull.    Calif.    Acad.    2: 

1886. 
Hookera   leptandra   Greene,    Pittonia    1  :    74.      1887. 
Hookera   sviiandra   Heller,    Bull.    S.    Calif.    Acad.     2: 

1903. 


136. 


65. 


Leaves  thick  and  channelled  conduplicate,  3  mm. 
wide.  Scape  stout.  30-50  cm.  high,  scabrous ; 
umbels  open,  3-13-flo\vered ;  pedicels  stout,  un- 
equal, 2-9  cm.  long ;  perianth  violet-purple,  30^0 
mm.  long,  the  tube  narrowlv  funnel-form,  thin 
and  finally  splitting  away  from  the  capsule, 
scarceh'  one-third  the  length  of  the  oblong  spread- 
ing segments,  outer  segments  acute,  the  inner 
rounded  at  apex ;  filaments  not  flattened,  5-6  mm. 
long ;  anthers  oblong,  8  mm.  long ;  staminodia 
white,  oblong,  the  margins  slightly  involute, 
usually  a  little  exceeding  the  anthers ;  2  mm. 
wide,  blunt  or  retuse ;  capsule  obovoid,  sessile, 
abruptly  attenuated  at  apex ;  seeds  6-8  in  each 
cavity. 

Dry  gravelly  hillsides.  Upper  Sonoran  and  Transition 
Zones;  Sierra  Nevada  foothills,  from  Shasta  to  Nevada 
Counties,   California.      Type  locality:      Sacramento   Valley. 

4.  Hookera  minor  (Benth.)  Britten.     Small  Hookera.     Fig.  996. 

Brodiaea  grandiflora  minor  Benth.   PI.  Hartw.  340.      1857. 

Brodiaea  minor  S.  Wats.  Bot.   Calif.  2:    153.      1880. 

Hookera  minor  Britten,   Tourn.   Bot.  24:   51.     1886. 

Brodiaea  piirdyi   Eastw.    Proc.    Calif.    Acad.    II.    6:    427.    fl.   5S. 

1896. 
Hookera  purdyi  Heller,  Muhlenbergia,  6:  83.     1910. 

Leaves  2-3  mm.  wide,  channelled.  Scape  slender, 
1-2  dm.  high ;  umbels  open,  2-9-flovvered ;  pedicels 
2-4  cm.  long;  perianth  violet-purple,  20-25  mm.  long, 
the  tube  scarcely  half  the  lengtli  of  the  segments,  con- 
stricted at  the  tliroat  above  the  ovary,  the  segments 
linear-oblong,  widely  spreading  and  recurved ;  anthers 
subsessile,  scarcely  4  mm.  long ;  staminodia  white, 
erect,  13  mm.  long,  3  mm.  wide,  dentate  or  emargin- 
ate  at  apex ;  capsules  sessile,  round-obovoid,  4-5  mm. 
long,  rounded  at  apex,  closely  enclosed  by  the  con- 
stricted persistent  perianth-tube ;  seeds  2  in  each 
cavity. 

Foothills  of  the  Sierra  Nevada  in  Butte  County,  Upper 
Sonoran  Zone.  Type  locality:  foothills  of  the  Sierra  Nevada, 
probably  in    Butte   County,   California. 

5.  Hookera  rosea  Greene.     Rose-flowered  Hookera.     I'ig. 


997. 


Hookera  rosea  Greene,  Bull.  Calif.  Acad.   2:   137.      1886. 
Brodiaea  rosea  Baker,  Gard.  Chron.  III.  20;  214.     1896. 

Corm  round-ovoid,  seated  4-6  cm.  Leaves  2-3, 
usually  exceeding  the  scape,  thick  and  subterete,  L5-2.5 
mm.  wide;  scapes  slender.  8-15  cm.  high;  bracts  6-7 
mm.  long:  umbels  open,  2-8-flowered  ;  pedicels  slender, 
1-2  cm.  long;  perianth  15-20  mm.  long,  rose-red,  the 
tul)e  broadly  funnel-form ;  segments  but  little  longer 
than  the  tube,  oblong  oval,  campanulate-spreading ; 
filaments  deltoid-dilated,  1.5  mm.  long ;  anthers  oblong, 
4  mm.  long,  sagittate  at  base,  cleft  at  apex ;  staminodia 
lanceolate,  acute  and  entire  at  apex,  slightly  involute ; 
capsule  narrowed  to  a  subsessile  base. 

Moist  gravelly  creek  bottoms.  Upper  Sonoran  Zone:  Lake 
County,  California.  Type  locality:  Hough's  Springs,  Lake  County, 
California. 
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6,  Hookera  stellaris  (S.  Wats.)  Greene.      Star-flowered  Hookcra. 


Fig. 


998. 


Brodiaea  stellaris  S.  Wats.  Proc.  Am.  Acad.  17:   .^81.     1882. 
Hookera  stellaris  Greene,   Bull.  Calif.   Acad.   2:    137.      1886. 


Conns  round-ovoid,  12-16  mm.  broad,  seated  3-4 
cm.  Leaves  3-7,  usually  much  exceeding  the  scapes, 
semi-terete,  scarcely  2  mm.  wide;  scapes  rather 
stout,  glabrous.  8-15  cm.  long  ;  bracts  ovate,  5-6  mm. 
long ;  umbels  open,  3-8-flo\vered ;  pedicels  unequal, 
.3-7  cm.  long;  perianth  15-20  mm.  long,  violet-purple, 
the  tube  funnel-form,  greenish ;  segments  a  third 
longer  than  the  tube,  oblong-oval,  obtuse,  spreading  ; 
stamens  3 ;  filaments  very  short,  with  2  dorsal  ap- 
pendages appearing  as  wings  back  of  the  anthers ; 
anthers  3  mm.  long,  sagittate ;  staminodia  white, 
deeply  emarginate,  exceeding  the  anthers ;  capsule 
narrowed  to  a  subsessile  base. 


Moist  soils,  Upper  Sonoran  Zone:  Humboldt  and  Mendocino 
Counties,  California.  Type  locality:  mountain  sides  near 
Ukiali.    California. 


7.  Hookera  orcuttii  (ireeiie.       Orcutt's  Hookera. 


Fig. 


999. 


Hookera  orcuttii  Greene,  Bull.  Calif.  Acad.  2:    138.     1886. 
Brodiaea  orcuttii  Baker,  Gard.  Chron.  III.  20:  214.     1896. 
Hookera    multipcdunculata    Abrams,    Dull.    Torrey    Club    32:    537. 

Corm  subglobose,  15-20  nun.  broad,  seated  6-10  cm. 
Leaves  often  longer  than  the  scape,  usually  2.  fiat  or 
channelled,  4-5  mm.  broad,  glabrous ;  scape  rather  stout, 
1-4  dm.  high,  one  to  several  from  each  corm ;  bracts 
ovate,  acuminate.  6-8  mm.  long;  umbels  open,  6-14- 
fiowered;  pedicels  unequal,  2-5  cm.  long;  perianth 
violet-purple,  18-20  mm.  long,  the  short  tube  about  half 
the  length  of  the  oblong  spreading  segments,  outer 
segments  cuspidate ;  stamens  3 ;  filaments  slender,  3 
mm.  long;  anthers  4  mm.  long;  staminodia  wanting; 
capsule  oblong-ovoid,  sessile,  5  mm.  long. 

Heavy  adobe  soil  of  tbe  Upper  Sonoran  and  Transition  Zones; 
southern  California,  on  the  mountains  and  mesas  of  San  Diego 
County.     Type  locality:  near  San  Diego. 


8.  Hookera  filifolia  (S.  Wats.)  Greene. 


Thread-leaved  Hookera. 


Fig.  1000. 


Brodiaea  filifolia  S.  Wats.  Proc.  Am.  Acad.   17:   381.      1882. 
Hookera  filifolia  Greene,  Bull.   Calif.  Acad.  2:   138.     1886. 

Leaves  several  about  equalling  or  shorter  than  the 
scapes,  mostly  1-2  mm.  wide.  Scapes  20-40  cm.  high, 
smooth ;  umbel  5-8-flowered.  open ;  pedicels  25-60 
mm.  long,  slender;  perianth  violet-purple,  usually 
tinged  with  rose;  12-18  mm.  long,  the  tube  rather 
narrow,  shorter  than  the  broadly  oblong  segments, 
becoming  membranous  and  splitting  from  the  cap- 
sule, the  outer  segments  mucronate ;  anthers  sessile, 
4  mm.  long;  staminodia  triangular,  about  2  mm. 
long;  capsule  oblong-obovate,  sessile,  6  mm.  long; 
seeds  2  in  each  cavity. 

Heavy  soils  of  the  Upper  Sonoran  Zone:  San  Bernardino 
\  alley,  southern  California.  Type  locality:  Arrowhead  Hot 
Springs,  near  San  Bernardino,  California. 
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8.    DICHELOSTEMMA  Kunth.  Enum.  PI.  4:  469.    1843. 

Scape  tortuous  or  twining  from  a  depressed  fibrous-coated  corni.  Leaves  usually  2,  fleshy, 
linear.  Umbel  subtended  by  3  or  more  thin  spathaceous  bracts.  Perianth-tube  thin,  more  or 
less  inflated  and  angular  or  saccate,  about  equalled  by  the  segments.  Stamens  6,  the  inner  with 
a  free  lanceolate  appendage  on  each  side,  sterile  in  most  species,  the  outer  naked;  anthers 
basifixed.  Ovary  sessile ;  ovules  3-8  in  each  cell ;  style  persistent,  with  short  divergent  stig- 
mas. Capsule  ovate  to  oblong,  more  or  less  attenuate  above.  Seeds  angled,  black.  [Greek 
meaning  a  bifid  corona,  referring  to  the  appendages.] 

A  genus  of  5  species  peculiar  to  western  America  and  mostly  Californian.  Type  species,  Dichelostemma 
congestum   (Smith)   Kunth. 

Stamens  with  the  outer  set  reduced  to  staminodia.  the  inner  anther-bearing. 

Filaments  winged   with   emarginate   appendages;    flowers   rose-red,   umbellate.  1.  D.  cahfornicum. 

Filaments  naked;  flowers  violet-purple,  capitate.  ,   ,    ,, 

Staminodia  deeply  cleft.  2    IX  pulchelhnn. 

Staminodia  obtuse.                                                                                                   .  ,        •         .  ^\^-  ""''*'/'<^''"'"- 

Stamens  all  anther-bearing,  the  outer  with   naked  filaments,  the  inner  with  winged  appendages. 

4.  D.  capitatum. 

1.  Dichelostemma  californicum   (Torr.)     Wood. 
Twinine  Saitas  or  Brodiaea.     Fig.  1001. 


Stropholirion  californicum  Torr.  Pacif.  R.  Rep.  4:     149.  pi.  21. 

1857 
Rupalle'ya  vohihilis  Moriere,    Bull.    Soc.   Linn.   Norm.    8:    317. 

Dichelostemma  californicum  Wood,  Proc.   Acad.  Philad.   1868: 

Brodiaea  vohibilis   Baker,  Journ.   Linn.   Soc.    11:   377.      1871. 


Leaves   several,   30  cm.   long  or  more.   8-L 


mm. 


wide,  carinate.  Scape  erect  and  more  or  less  con- 
torted, 5-10  dm.  high,  or  often  twining  and  2-3  m. 
long;  umbels  dense,  15-30-flowered ;  pedicels  fili- 
form, 15-25  mm.  long;  perianth  rose-red  or  pinkish, 
12-16  mm.  long,  the  tube  6-8  mm.  long  and  nearly  as 
wide,  6-angled,  the  angles  produced  into  sacs  above 
the  middle,  the  segments  equalling  the  tube,  oblong, 
rotate,  their  tips  recurved;  stamens  3,  opposite  the 
inner  perianth-segments;  filaments  short-winged 
with  emarginate  appendages;  staminodia  3,  opposite 
outer  perianth-segments,  ligulate,  emarginate  ;  capsule 
ovate,  accuminate,  subsessile. 

On  ooen  grassy   slopes,   or   in  thickets.   Upper    Sonoran   Zone;    Coast   Ranges   of   northern   California   and 
in  the  foothills  of  the   Sierra   Nevada  to   Kern  County.     Type  locality:   "Knight's  Ferry,   Stanislaus  River. 
Calitornia. 

2.    Dichelostemma  pulchellum(Salisb.)  Heller. 
Northern  Saitas  or  Ookow.    Fig.  1002. 

Hookera  pulchella  Salisb.  Parad.  Lond.  under  pi.  98.     1806. 
Brodiaea  congesta  Smith,  Trans.  Linn.   Soc.  10:  2.     1811. 
Dichelostemma  congestum  Kunth,  Enum.  PI.  4:   470.     1843. 
Hookera  congesta  Jepson,  Fi.  W.  Mid.  Calif.   116.     1901. 
Dichelostemma  pulchellum  Heller,  Muhlenbergia,  1:  12)2.     1906. 

Leaves  2  or  more,  subterete,  usually  nearly  equalling 
the  scape,  6-12  mm.  wide.  Scape  more  or  less  flexuose, 
5-10  dm.  high;  umbels  6-20-flowered,  congested  into 
short  racemose  head-like  clusters ;  pedicels  2-8  mm. 
long;  perianth  deep  violet-purple,  14-18  mm.  long,  the 
tube  about  equalling  the  segments,  slightly  constricted 
at  the  throat,  the  segments  oblong-lanceolate,  obtuse, 
spreading;  anthers  3,  sessile;  staminodia  deeply  cleft, 
longer  than  the  anthers,  purple,  spreading  with  the 
segments ;    capsule  sessile,  10  mm.  long. 

Open  hillsides.  Upper  Sonoran  and  Transition  Zones;  west- 
ern Washington  southward  to  the  western  slopes  of  the  Sierra 
Nevada  to  Mariposa  County  and  in  the  Coast  Ranges  to  Santa 
Clara  County,  California.  Type  locality:  collected  by  Menzies 
somewhere  on  the  Pacific  Coast,  but  definite  locality  not  known. 
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3,  Dichelostemma    multiflorum     (Benth.)    Heller. 
Many-flowered  Saitas  or  Brodiaea.  Fig.  1003. 


Brodiaea  multiflora  Benth.   PI.   Hartvv.   339.      1857. 

Brodiaea  pariiflora  Toir.   &   Grav,   Pacif.  R.  Rep.   2:    1J5. 
1857. 

Dichelostemma    multiflorum    Heller,    Muhlenbergia    2;    15. 
1905. 


Leaves  3  or  more,  about  equalling  or  sometimes 
much  exceeding  the  scape.  Scape  2)-7  dm.  high, 
slightly  scabrous ;  umbel  forming  a  more  or  less 
congested,  fevv-many-flowered  head  ;  bracts  ovate- 
lanceolate,  acute;  pedicels  5-15  mm.  long;  per- 
ianth deep  violet-purple,  12-20  mm.  long,  the 
segments  oblong,  about  equalling  the  tube ;  anthers 
very  nearly  sessile  ;  staminodia  equalling  the  an- 
thers, entire,  obtuse ;  capsule  sessile,  broadly 
ovoid,  pointed,  about  8  mm.  long;  seeds  3-4  in 
each  cavitv. 


Grassy  hillsides,  and  mountain  meadows.  Upper  So- 
noran  and  Transition  Zones;  southern  Oregon  southward 
through  the  Coast  Ranges  to  Santa  Clara  County,  tlie 
Sacramento  \'alley,  and  the  Sierra  Nevada  to  Mariposa 
County,  California.  Type  locality:  "Mendelin  Pass  of 
the   Sierra   Nevada." 


4.  Dichelostemma  capitatum  (Benth)  Wood. 
Common  Saitas  or  Brodiaea.    Fig.  1004. 


Brodiaea   cafitata  Bentli.   PI.  Hartw.   339.      1857. 

Dichelostemma  capitatum  Wood,  Proc.  Acad.  Philad    1868' 
1868. 


173. 


Brodiaea  insularis  Greene,  Bull.  Calif.  Acad.  2:    134.     1886. 

Dipterostemon    capitatum   Rybd.    Bull.    Torrev    Club    39:    111. 
1912. 

Leaves  usually  shorter  than  the  scapes,  6-15  mm. 
wide  ;  umbels  subcapitate,  2-20-flo\vered  ;  pedicels  4-15 
mtn.  long ;  perianth  deep  violet-purple,  rarely  red- 
dish-purple, or  white,  broadly  funnel-form,  12-20 
mm.  long,  the  segments  equalling  or  somewhat  ex- 
ceeding the  tube,  oblong-ovate,  obtuse ;  stamens  6, 
the  inner  anthers  nearly  sessile,  4  mm.  long,  a  little 
shorter  and  concealed  by  the  erect  oblong-lanceolate 
appendages,  the  outer  anthers  about  2  mm.  long,  on 
short  naked  filaments  broadly  dilated  at  base ;  cap- 
sule sessile,  broadly  ovoid,  6  mm.  long,  backed  by 
the  slender  stvle  ;    seeds  several  in  each  cavitv. 


Dry  open  ridges  and  grassy  fields,  Sonoran  and  Transition 
Zones;  southern  Oregon  to  northern  Lower  California.  A 
very  common  species,  showing  considerable  variation  in  the 
size  of  the  tlowers.  Plants  from  the  desert  slopes  of  southern 
California  approach  very  closely  the  Dichelostemma  pauci- 
liora  (Torr.)  Standlcy,  of  Arizona  and  New  Mexico,  but  are 
not   specifically  distinct   from  the  common   form. 


9.    BREVOORTIA  Wood,  Proc.  Acad.  Philad.  1867:  81.    18( 


1/ 


Scapes  erect  from  a  fibrous-coated  conn,  with  a  few  linear  basal  leaves.  Inflorescense  a 
terminal  several-flowered  umbel,  with  jointed  pedicels  and  2  or  more  scarious  or  colored 
bracts.  Perianth  rather  broadly  tubular,  shortly  saccate  at  the  truncate  base,  slightly  con- 
stricted at  the  throat,  the  segments  short,  more  or  less  spreading  or  reflexed,  faintly  1-nerved. 
Stamens  3,  on  the  throat  opposite  the  inner  perianth-segments,  alternate  with  3  very  broad 
truncate  corona-like  staminodia ;  filaments  very  short,  naked  ;  anthers  basifixed,  narrowly 
oblong,  emarginate  at  each  end.  Style  elongated,  persistent  with  a  slishtly  7-lobed  stigma. 
Ovary  stipitate ;  ovules  4-6  in  each  cavity,  capsule  triangular-ovate,  acuminate,  loculicidal. 
Seeds  angled,  black.     [Named  for  J.  Carson  Brevoort,  a  patron  of  natural  science.] 

A  monotypic  Californian  genus.     Type  species,  Brevoortia  ida-maia  Wood. 
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Brevoortia  venusta  Greene   (Pittonia  2:   230. 


1.  Brevoortia  ida-maia  Wood. 
Fire-cracker  Flower.     Fig".   1005. 

Brevoortia   ida-inaia  Wood.    Proc.  Acad.    Philad.   1867:   82. 

1867. 
Brodiaea    coccinea    A.    Gray,    Proc.     Am.    Acad.    7:    389. 

1867. 
Brevoortia   coccinea    S.    Wats.    Proc.   Am.    Acad.    14:    239. 

1879. 

Leaves  mostly  3.  linear,  30-45  cm.  long,  4-8  mm. 
wide,  carinate.  Scape  rather  slender,  3-10  dm. 
long;  umbels  5-15-tlowered ;  pedicels  15-35  mm. 
long ;  flowers  mostly  nodding,  25-35  mm.  long ; 
perianth-tube  scarlet,  broadly  tubular,  20-30  mm. 
long ;  perianth-segments  5-6  mm.  long,  ovate, 
obtuse,  erect  or  often  reflexed,  chrome-green ; 
anthers  5  mm.  long,  erect,  creamy-white;  stam- 
inodia  2-3  mm.  long,  pale  yellow  ;  capsule  ovate- 
oblong,  10  mm.  long,  attenuate  with  the  persistent 
style,  narrowed  at  base  to  the  5-6  mm.  long  stipe. 

Grassy  hillsides  in  open  forests.  Humid  Transition  and 
Upper  Sonoran  Zones;  Siskiyou  Mountains,  southern  Ore- 
gon, to  Marin  and  Contra  Costa  Counties,  California. 
Type  locality:  Trinity  Mountains,  Shasta  County,  near  the 
old  "stage-road  from  Shasta  City  to  Yreka." 


1892).  According  to  Carl  Purdy  this  is  a  hybrid  between 
Brevoortia  ida-maia  and  Diclielosteinma  congestum.  Distinguished  by  the  rose-purple  perianth,  constricted 
under  the  segments,  and  the  pinkish  staminodia.     Near  Orr"s  Springs,  Mendocino   County,   California. 


10.    ANDROSTEPHIUM  Torr.  Bot.  Mex.  Bound.  218.     1859. 

Scapose  herbs,  with  fibrous-coated  corm.     Leaves  basal,  narrowly  linear  and  channelled. 

Bracts   several.     Flowers    in   few-flowered   umbels   on   short    inarticulate   pedicels.      Perianth 

violet-purple,   funnel-form,   6-cleft   to   the   middle   or  below,   the   segments   narrowly   oblong, 

spreading,   1-nerved.     Stamens  6,  in  one  row  on  the  throat,   the  filaments  united  to  form   a 

tubular    corona    with   erect   bifid    segments    between    the    anthers ;    anthers    versatile,    introrse. 

Ovary  ovate,  sessile,   with  elongated  persistent   style.     Capsule   subglobose,  3-angled.     Seeds 

several  in  each  cavity,  large,  black.     [Name  Greek,  meaning  stamen  crown,  in  allusion  to  the 

united  filaments.] 

A  genus  of  two  species  native  of  southwestern  United 
States.     Type   species.   Aiidrostcthiiitii   violaceiim   Torr. 

1.  Androstephium  breviflorum  S.  Wats. 
Small-flowered    Androstephium.      Fig.  1006. 

Androstephium  brevMorum  S.  Wats.  Am.  Nat.  7:  303.    1873. 

Scape  rather  stout,  1-3  dm.  high,  scabrous  espe- 
cially iaelow.  Leaves  several,  equalling  or  exceeding 
the  scape.  2  mm.  wide,  scabrous ;  bracts  lanceolate, 
scarious ;  umbels  3-12-flowered ;  pedicels  15-30 
mm.  long;  perianth  light  violet-purple,  15-20  mm. 
long ;  the  segments  much  longer  than  the  tube ; 
lobes  of  the  crown  shorter  than  the  anthers  ;  an- 
thers 3  mm.  long ;  capsule  15-18  mm.  in  diameter, 
somewhat  deeply  3-lobed ;  seeds  usually  6  in  each 
cavity,  6-8  mm.  long.  ■ 

Lower  Sonoran  Zone:  vicinity  of  the  Needles,  southern 
California  eastward  to  southern  Utah  and  southwestern 
Colorado.     Type  locality:   southern  Utah. 

11.  LEUCOCRINUM  Nutt. ;  A.  Gray.  Ann.  Lye.  N.  Y.  4:  110.     1837 

Acaulescent  herb,  with  a  deep-seated  short  rhizome,  fleshy  roots  and  narrowly  linear  leaves 
surrounded  at  base  by  scarious  bracts.  Flowers  in  central  sessile  umbels,  showy  and  fragrant, 
the  pedicels  with  sheathing  bracts.  Perianth  salver-form  with  a  slender  elongated  tube  and 
narrowly  lanceolate  several-nerved  segments,  persistent.  Stamens  6;  filaments  filiform,  in- 
serted below  the  throat ;  anthers  linear,  attached  near  the  base,  introrse.  Ovary  sessile  ovate- 
oblong;  style  persistent,  filiform,  tubular,  the  orifice  somewhat  e.^panded  and  slightly  3-lobed; 
ovules  several  in  each  cavity.  Capsule  triangular-obovate,  subcoriaceous,  loculicidally  de- 
hiscent. Seeds  obovate,  strongly  angled,  with  a  dull  black  seed  coat.  [Name  Greek,  meaning 
white  lily.] 
A   monotypic   genus   of   western   north  America.  • 
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L  Leucocrinum  montanum  Xutt.     Mountain  Lilv. 


Leiicocriiiiini  nwntaiitiin  Nutt.;  A.  Grav,  Ann.  Lye.  X.  Y. 
4:  110.     1848. 


Leaves  6-15  or  more,  linear,  10-20  cm.  long,  2-6 
mm.  wide,  flat  and  thick,  obtuse,  the  underground 
portion  narrower,  5-7  cm.  long,  sheathed  b\-  broad 
scarious,  acutish  bracts ;  flowers  4-8,  white,  on 
pedicels  15-35  mm.  long  from  the  summit  of  the 
rhizome ;  perianth-tube,  very  slender,  5-7  cm. 
long ;  perianth-segments  linear-lanceolate,  20-25 
mm.  long;  stamens  scarcely  half  the  length  of 
the  perianth-segments;  anthers  4-6  mm.  long; 
styles  slender,  about  equalling  the  stamens  ;  cap- 
sule somewhat  wrinkled,  truncate  at  apex,  6-8 
mm.  long;    seeds  4-6  in  each  cavity. 


In  low  moist  ground,  .\ii<l  Transition  Zone;  Oregon 
and  northern  California  to  Colorado  and  New  Mexico. 
Type   locality :    plains   of   the   upper    Platte    River. 


Fig.  1007, 


12.    HESPEROCALLIS  A.  Gray,  Proc.  Am.  Acad.  7:   390.     1867. 

Stout  erect  plants,  with  a  tunicated  bull),  mainly  Ijasal  linear  leaves  and  large  funnel-form 
flowers  in  an  elongated  simple  raceme,  subtended  by  large  scarious  bracts.  Pedicels  jointed 
at  apex.  Perianth  of  6  spatulate  segments,  united  below  the  middle  into  a  tube,  closely  5-7- 
nerved.  Stamens  6,  inserted  on  the  throat ;  filaments  filiform,  equal,  shorter  than  the  peri- 
anth-seginents ;  anthers  versatile,  linear.  Ovary  sessile,  oblong;  ovules  numerous;  style 
filiform,  equalling  the  perianth-segtnents,  persistent ;  stigma  depressed  capitate,  slightly  lobed. 
Capsule  subglobose.  deeply  3-lobed,  loculicidally  dehiscent,  the  valves  rather  thick.  Seeds 
horizontal,  flattened,  w^ith  a  dull  black  seed  coat.     [Greek,  meaning  western  beauty.] 

A  monotypic  genus  of  the  desert  regions  of  southern  California  and  Arizona. 

1.  Hesperocallis  undulata  A.  Gray.     Desert  Lily.     Fig'.  1008. 

Hcsperocallis   undulata    A.    Grav,    Proc.    Am.    Acad.    7: 
391.     1867. 

Bulb  ovoid ;  stem  erect,  stout,  simple  or 
sometimes  with  1  or  2  branches  at  the  base  of 
the  inflorescence ;  basal  leaves  linear-lanceo- 
late, 20-40  cm.  long,  10-15  mm.  wide,  glabrous, 
undulate  on  the  margins,  the  2  or  3  stem  leaves 
reduced  and  attenuated  above;  raceme  10-30 
cm.  long,  elongating  with  age  and  many- 
flowered,  but  only  a  few  flowering  at  one  time, 
the  flowers  soon  withering  and  deciduous  by 
means  of  the  jointed  pedicel ;  bracts  broadly 
ovate,  10-15  mm.  long,  abruptly  short- 
acuminate;  pedicels  about  10  mm.  long;  per- 
ianth-segments 30-40  mm.  long,  iS  mm.  broad, 
somewhat  spreading,  tlie  tube  scarcely  half  the 
length  of  the  segments;  anthers  7  mm  long; 
capsule  15  mm.  long,  acute  by  the  persistent 
style-base,  the  valves  transversely  ridged ; 
seeds  about  5  mm.  broad. 

Dry  desert  slopes  usually  in  sandy  soil,  Lower 
Sonoran  Zone:  Arizona  west  to  the  Imperial  \"alley. 
southern  California.  Type  locality:  Jessuj)  Rapids, 
Arizona. 
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13.  ODONTOSTOMUM  Torr.  Pacif.  R.  Rep.  4:  150.  pi  24.     1857. 

Erect,  glabrous  herb  with  fibrous-coated  corm,  narrow  mainly  basal  leaves  and  paniculate 
flowers  subtended  by  scarious  bracts.  Perianth  tubular  with  a  spreading  or  reflexed  6-parted 
limb,  white  or  yellowish,  tardily  deciduous,  the  segments  oblong,  about  equalling  the  tube,  the 
outer  5-7-nerved,  the  inner  3-5-nerved.  Stamens  6,  inserted  on  the  throat,  alternating  with 
as  many  very  short  linear  staminodia  ;  filaments  very  short,  narrowly  subulate ;  anthers  basi- 
fixed,  dehiscent  at  the  summit.  Ovary  globose,  sessile ;  ovules  2  in  each  cavity,  ascending ; 
style  filiform,  slightly  3-cleft.  deciduous.  Capsule  triangular-obovate,  3-lobed,  loculicidally 
dehiscent.  Seeds  solitary,  obovate,  with  a  close  thin  dark  brown  slightly  rugose  testa.  [Greek 
odous,  tooth,  and  stoma,  mouth,  referring  to  the  staminodia  on  the  throat.] 

A  monotypic  genus  peculiar  to  California. 

1.  Odontostomum    hartwegi    Torr. 

1009. 


Hartweg's  Odontostomum. 


Fig. 


Odontostomtim  liartzvegi  Torr.  Pacif.  R.  Rep.  4:   150.     1857. 

Corm  deep-seated,  subglobose,  about  25  mm.  in 
diameter.  Stem  20-45  cm.  high,  simple  below  or  usu- 
ally paniculate  from  near  the  base  ;  leaves  basal  or 
near  the  base,  linear-lanceolate,  8-12  cm.  long,  5-7  mm. 
wide,  the  lower  stem  leaves  similar,  the  upper  be- 
coming reduced  to  bracts  subtending  the  panicle 
branches ;  bracts  subulate  about  equalling  the  pedi- 
cels ;  pedicels  slender,  3-5  mm.  long,  with  a  small 
bractlet  near  the  middle  ;  flowers  rather  numerous, 
the  tube  cylindric,  5-6  mm.  long,  12-nerved,  the  seg- 
ments about  equalling  the  tube,  at  length  reflexed; 
capsule  about  4  mm.  in  diameter. 

Dry  usually  adobe  hillsides,  Upper  Sonoran  Zone:  vicinity 
of  Redding  south  to  Mariposa  County  in  the  Sierra  foothills 
and  to  Napa  Valley  in  the  Coast  Range.  A  rather  rare 
plant,  but  sometimes  locally  abundant.  Type  locality:  Sacra- 
mento  Valley,   probably   in   Butte   County. 


14.     SCHOENOLIRION  Durand,  Joiirn.  Acad.  Philad.  II.   3:  103.     1855. 

Stem  naked  or  sparingly  leafy,  from  a  coated  bulb.  Leaves  linear,  flat.  Inflorescence  a 
densely  many-flowered  sparingly  panicled  raceme,  with  small  scarious  bracts.  Perianth  white 
or  greenish,  lax  and  becoming  scarious,  persistent,  divided  to  the  base  into  6  distinct,  oblong, 
closely  3-nerved  segments.  Stamens  6,  adnate  to  the  base  of  the  segments ;  anthers  versatile, 
linear-oblong.  Ovary  ovate,  very  shortly  stipitate  ;  style  short,  persistent ;  ovules  2  in  each 
cavity.  Capsule  ovoid,  broken  by  the  slender  persistent  style,  loculicidally  dehiscent.  Seeds  2 
in  each  cavity,  oblong,  black.     [Greek,  meaning  rush  and  lily.] 

A  genus  of  two  species,   native  of   the   Pacific  Coast.      Type  species,   Sclwenolirion   album   Durand. 


Perianth-segments  3  mm.  long. 
Perianth-segments  8-10  mm.  long. 


1.  5'.   album. 

2.  S.   bracteosum. 


1.  Schoenolirion  album  Durand. 
W'liite-flowered  Schoenolirion.    Fig.  1010. 

Schoenolirion  album  Durand,  Journ.  Acad.  Philad.   II.  3:   103. 
1855. 

Hastiugsia  alba  S.  Wats.  Proc.  Am.  Acad.  14:  242.     1879. 

Bulbs  membranously  coated  or  the  outer  coats 
somewhat  fibrous,  ovoid-oblong,  12-18  mm.  broad. 
Stem  and  branches  erect,  often  stout,  4-9  dm.  high, 
glabrous ;  leaves  several,  3-5  dm.  long,  4—12  mm. 
wide  ;  raceme  simple  or  sparingly  branched,  densely 
many-flowered ;  bracts  narrowly  accuminate,  2-3 
mm.  long;  pedicels  about  1  mm.  long,  the  lowermost 
sometimes  longer ;  perianth-segments  white  tinged 
with  green  or  pink,  oblong,  obtuse.  5  mm.  long,  prom- 
inently 3-nerved ;  stamens  about  equalling  the  seg- 
ments;  anthers  about  1  mm.  long;  capsule  broadly 
ovoid,  6  mm.  long,  very  short  stipitate ;  seeds  oblong, 
4  mm.  long. 

Stream  banks  and  mountain  meadows,  Transition  Zone; 
Siskiyou  Mountains,  southern  Oregon,  to  Lake  and  Nevada 
Counties,   California.     Type  locality:    Nevada  City,   California. 


LILY    FAMILY 


413 


2.   Schoenolirion  bracteosum  (S.  Wats.)  Jepson. 


Bracted  Schoenolirion. 


Fig-.  1011. 


Hastiiigsia  hracteosa  S.  Wats.  Proc.  Am.  Acad.  20:  377.     1885. 
Schoenolirion   bracteosum  Jepson,    Fl.   Calif.    1 :   268.     1922. 

Bulb  oblong-obovid,  20-25  mm.  in  diameter.  Stem 
stout,  about  6  dm.  high ;  leaves  3-5  dm.  long,  2-6  mm. 
wide ;  raceme  elongated,  sparingly  branched  below ; 
bracts  filiform-attenuate,  7-11  mm.  long;  pedicels  2-3 
mm.  long ;  perianth-segments  narrowly  linear-lanceolate, 
10-12  mm.  long,  white,  prominently  nerved ;  stamens 
about  half  the  length  of  the  perianth-segments ;  style 
stout,  nearly  as  long  as  the  ovary  ;    capsule  unknown. 


Mountain  meadows  and  springs,  Transition  Zone:  Siskiyou 
Mountains,  southern  Oregon,  and  Del  Norte  County,  California. 
Type    locality:      "Eight    Dollar   ^Mountain,"    near    Waldo,    Oregon. 


15.    LAOTHOE  Raf.  Fl.  Tellur.  3:  53.    1836. 
[Chlorogalum  Kunth,  Enum.  4:  681.     1843.] 

Stems  from  a  fibrous  or  membranously  coated  bulb,  tall,  almost  leafless,  paniculately 
branched  above,  the  branches  loosely  racemose.  Basal  leaves  tufted,  long-linear,  the  stem 
leaves  much  reduced.  Bracts  small  and  scarious.  Pedicels  jointed  at  the  suminit.  Perianth 
white  or  purplish,  persistent  and  at  length  twisted  over  the  ovary,  its  segments  distinct,  ligulate, 
spreading,  with  3  closely  approximate  nerves.  Stamens  6,  inserted  on  the  base  of  the  perianth- 
segments ;  anthers  versatile.  Style  long-filiform,  slightly  3-cleft.  Capsule  broadly  turbinate, 
3-valved,  loculicidal.  Seeds  1  or  2  in  each  cell,  obovate,  with  a  thin  somewhat  rugose  testa. 
[Name  in  honor  of  the  nymph.] 

A  California  genus  of   fovir  species.     Type   species,   Laothoe  pomeridiana    (DC.)    Raf. 


Bulb  with  thick  fibrous  coats;  pedicels  usually   10  mm.  or  more  in  length. 
Bulb  with  membranous  coats;  pedicels  usually  5  mm.  or  less  in  length. 
Leaves  undulate:  flowers  not  white. 
Leaves  glabrous:  bracts  attenuated. 
Leaves  more  or  less  scabrous;  bracts  triangular. 
Leaves  narrowly  linear,  not  undulate,   becoming  revolute;   flowers   white. 


1.  L.  pomeridiana. 


2.  L.  purpurea. 

3.  L.  pari'iflora. 

4.  L.  angnstifolia. 


1,  Laothoe  pomeridiana  (DC.)  Raf.    Common  Soap  Plant  or  Amole.    Fig.  1012. 


Scilla  pomeridiana  DC.  Cat.  Hort.  Monsp.   143.     1813. 
Laothoe  pomeridiana  Raf.  Fl.  Tellur.  3:   53.      1836. 
Ornithogalum    dnancatnm    Lindl.    Bot.     Reg.    28:    pi.    28. 

1841. 
Chorogalum  pomeridianum  Kunth,  Enum.  PL  4:  682.  1843. 
Laothoe  divaricata  Greene,  Leaflets  1:  91.     1904. 

Bulbs  oblong-ovate,  often  10  cm.  long,  densely 
coated  with  coarse  brown  fibres.  Stem  4—12  dm. 
high,  glabrous  ;  basal  leaves  broadly  linear,  15-45 
cm.  long.  8-20  mm.  wide,  glabrous,  carinate,  the 
margins  strongly  undulate,  the  stem  leaves  only  1 
or  2,  much  reduced  and  attenuated  ;  panicle  often 
7  dm.  long,  the  branches  ascending  or  widely 
spreading ;  pedicels  10-20  mm.  long ;  perianth- 
segments  narrowly  ligulate,  15-20  mm.  long, 
scarcely  2  mm.  wide,  widely  spreading  from  the 
base  and  more  or  less  recurved,  white  with  a 
purple  midrib  formed  by  the  3  approximate 
nerves :  stamens  about  two-thirds  the  length  of 
the  perianth-segments  ;  capsule  subglobose,  6  mm. 
long. 

Open  valleys  and  foothills,  especially  in  stony  ground. 
Upper  Sonoran  Zone:  upper  Sacramento  Valley  and  Men- 
docino County,  California.  Type  locality:  not  given. 
The  bulbs  are  sometimes  used  as  a  substitute  for  soap. 
The  flowers,  which  bloom  in  midsummer,  after  the  leaves 
have   begun    to    dry   up,    open    only   toward    evening. 
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2.  Laothoe  purpurea  (Brandg.)  Greene. 
Purple  Amole.     Fig-.  1013. 

Chlorogalum  purpiireiiiii  Brandg.  Zoe  4:   159.     1893. 
Laothoe  [•iirpurca  Greene,  Leaflets  1:   91.      1904. 

Bulb  ovoid.  2-3  cm.  in  diameter,  4-5  cm.  long, 
membranously' coated.  Stem  and  panicle  o0-45  cm. 
liigli,  slender ;  basal  leaves  narrowlv  linear.  3-4  mm. 
wide,  about  10  cm.  long,  the  margins  undulate;  stem 
leaves  1  or  2  attenuated  and  bract-like ;  bracts  nnich 
attenuated,  2-5  mm.  long ;  pedicels  3-5  mm.  long, 
the  lower  sometimes  longer ;  Howers  not  vespertine ; 
perianth-segments,  oblong,  5-7  mm.  long,  bluish  pur- 
ple, spreading  from  above  the  base ;  stamens  nearly 
as  long  as  the  segments,  the  filaments  filiform  purple ; 
style  exceeding  the  segments,  curved;  ovary  sessile; 
ovules  1  in  each  cell. 

Known  only  from  the  Santa  Lucia  Mountains,  California, 
L'pper  Sonoran  Zone.     Type  locality:  Santa  Lucia  Mountains. 


3.  Laothoe  parviflora  ( S.   \\'ats.)   Greene. 
Small-flowered  Amole.     Fig.  1014. 

Chlorogalum   parvifiorum   S.   Wats.   Proc.   Am.   Acad.   14:   243. 
1879. 

Bulb  about  3  cm.  in  diameter,  5-6  cm.  long,  with 
dark  brown  membranous  coats.  Stem  with  the  panicle 
6-10  dm.  high ;  basal  leaves  linear,  2  dm.  or  less  in 
length,  5-8  mm.  wide,  more  or  less  scabrous,  the 
margins  undulate ;  stem  leaves  1-3,  much  reduced 
and  attenuated  ;  panicle  30-50  cm.  long,  the  branches 
more  or  less  divaricate ;  bracts  triangular,  with  or 
without  a  short  acumination,  seldom  over  3-4  mm. 
in  length ;  pedicels  usually  much  shorter  than  the 
flowers  (2-5  mm.)  ;  perianth-segments  oblong- 
oblanceolate,  7-8  mm.  long,  white  or  pinkish  above, 
purple  beneath  on  the  midrib ;  stamens  nearly  equal- 
ling the  segments ;  style  exceeding  the  segments ; 
ovary  broad  and  obtuse ;    capsule  3-4  mm.  broad. 

Dry  hillsides  and  mesas,  Upuer  and  Lower  Sonoran  Zones; 
San  Diego  County  from  the  vicinity  of  Oceanside  and  Ramona 
south  to  northern  Lower  California.  Type  locality:  Cajon 
N'alley,   San  Diego  County,  California. 


4.  Laothoe  angustifolia  ( S.  Wats.)  Greene. 
Narrow-leaved  Amole.    Fig.  1015. 

Chlorogalum    augustifolium    Kellogg,    Proc.    Calif    Acad.    2: 
104.     1861. 

Laothoe  angustifolia  Greene,  Leaflets  1:  91.     1904. 

Bulb  ovoid,  15-25  mm.  in  diameter,  tapering  at 
ape.x,  with  dark  brown,  close-fitting  membranous 
coats.  Stem  slender,  20-45  cm.  high  ;  basal  leaves 
grass-like,  linear,  10^20  cm.  long,  2-5  mm.  wide, 
glabrous,  more  or  less  revolute,  the  margins  not  un- 
dulate ;  stem  leaves  1  or  2,  much  reduced  and  subu- 
late ;  panicle  10-25  cm.  long,  the  branches  spread- 
ing ;  pedicels  2-4  mm.  long,  or  slighth'  longer  in 
fruit ;  perianth-segments  oblong-oblanceolate,  10-12 
mm.  long,  white  with  a  yellowish-green  midrib, 
spreading  above  the  base ;  stamens  and  style  in- 
cluded ;  ovary  short-stipitate ;  ovules  2  in  each 
cell ;    capsule  about  4  mm.  in  diameter. 

Dry  open  hillsides  and  mesas,  LTpper  Sonoran  Zone; 
Redding  south  through  the  foothills  to  Tuolume  and  Mendo- 
cino Counties,  California.  Type  locality:  described  from 
cultivated  sijecimens  said  to  have  been  collected  at  Shasta, 
California. 
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16.  QUAMASIA  Rat.  Am.  Month.  Mag.  2:  265.  1818. 
[Cam.assia  Lindl.  Bot.  Reg.  18:  pi.  1486.  1832. | 
Herbaceous  plants  with  slender  scapes,  linear  basal  leaves,  membranous  coated  bulbs,  and 
rather  showy  flowers  in  a  simple  terminal  raceme.  Pedicels  jointed  at  the  base  of  the  flower. 
in  the  axils  of  scarious  bracts.  Perianth-segments  6,  distinct,  persistent,  3-7-nerved.  Stamens 
6.  on  the  base  of  the  segments  ;  anthers  versatile.  Style  filiform,  its  base  persistent ;  stigma 
3-lobed.  Capsule  ovate,  3-angled,  loculicidal.  Seeds  several  in  each  cavity,  black  and  shiny. 
[From  quamash,  the  Indian  name.] 

A   North  American  genus  of  about   5   species.     Type  species,   Quamasia   esciileiita   Raf. 

Perianth-segments  not  connivent  and  twisted  together  over  the  ovary  after  anthesis;   fruiting  pedicels  erect. 

Leaves  10-20  mm.  wide;   scapes  usually  solitary;  bulbs  edible;   wet  meadow  plant.        1.   Q.  quamash. 

Leaves  often  35  mm.  wide;  bulbs  nauseous;  plants  growing  on  open  hillsides.  2.   Q.  cusickii.  ' 

Perianth-segments  connivent  and  twisted  together  over  the  ovary  after  anthesis;   fruiting  pedicels  spreading. 

Perianth-segments  often  20   .25  mm.  long;  capsule  oblong,   15-20  mm.  long;  seeds  several  in  each  cell. 

3.  Q.   leichtlittii. 
Perianth-segments  12-15  mm.  long:  capsule  sub-globose,  6-8  mm.  long;  seeds  2-3  in  each  cell. 

4.  Q.  Iwwellii. 


1.  Quamasia  quamash  (Pursh)  Coville.     Common  Camass.     Fig.  1016. 

Plialaitgiiiin  quamash  Pursh,  Fl.  Am.  Sept.  1:  226.     1814. 

Camassia  esculenfa  Lindl.  Bot.  Reg.  18:  pi.  1486.     1832. 

Quamasia    quamash    Coville,    Proc.    Biol.    See.    Wash.    11:    64 
1897. 

Quamasia  ivalpolei  Piper,  Proc.  Biol.  Soc.  \\'ash.  29:  81.     1916. 


Bulb  broadly  ovoid  or  globose,  15-30  mm.  broad, 
its  coats  usually  black.  Scape  often  rather  stout,  2-6 
cm.  high,  sometimes  with  1  or  2  short  linear  scarious 
leaves ;  basal  leaves  linear,  shorter  than  the  scape, 
paler  on  the  upper  surface ;  raceme  few  to  many- 
flowered.  10-20  cm.  long;  pedicels  curved  upward 
near  the  base  becoming  erect,  in  fruit,  10-15  mm. 
long,  shorter  than  the  bracts ;  perianth  10-25  miu. 
long,  dark  bluish  purple,  the  segments  twisting  sep- 
arately after  anthesis ;  capsule  oblong-ovoid,  the 
cells  several-seeded. 


Mountain  meadows,  mainly  Canadian  Zone:  British  Colum- 
bia to  Montana.  Ctah  and  the  Coast  Ranges  of  northern  Cali- 
fornia.    Type  locality:   Weippe,  Idaho. 


2.  Quamasia  cusickii  (S.Wats.)  Coville. 
Cusick's  Camass.     Fig.  1017. 

Camassia  cusickii  S.   Wats.   Proc.  Am.   Acad.    22:   479. 
1887. 

Quamasia  cusicki 
64.     1897. 


Coville,   Proc.    Biol.    Soc.   Wash.    11: 


-® 


Bulbs  clustered,  ovoid,  3-5  cm.  broad,  in- 
edible, pungent  and  nauseous.  Scapes  stout, 
few  to  several  in  a  cluster  60-80  cm.  high ; 
linear,  shorter  than  the  scapes,  deeply  keeled, 
glaucous  above ;  25-35  mm.  broad ;  raceme 
often  30  cm.  long,  rather  densely  many-flow- 
ered ;  perianth  pale  blue ;  perianth-segments 
irregular,  5  of  them  ascending,  1  deflexed,  15- 
20  cm.  long,  mostly  5-nerved ;  fruiting  ped- 
icels erect,  about  15  mm.  long,  scarcely  equal- 
ling the  bracts ;  capsule  oblong,  obtuse. 

Open  hillsides,  Canadian  Zone:  Powder  River 
Mountains,  northeastern  Oregon,  where  it  was  origi- 
nallv  collected  by  Cusick  at  "4,000  to  6,000  feet  alti- 
tude." 


416 


LILIACEAE 


3.  Quamasia  leichtlinii  (Baker)  Coville.    Leichtlin's  Camass.     Fig.  1018. 


Chlorogalum  leichtlinii  Baker,  Gard.  Chron.  II.   1:  689.     1874. 

Camassia  leichtlinii  S.  Wats.  Proc.  Am.  Acad.  20:  376.     1885. 

Quamasia   leichtlinii   Coville,    Proc.    Biol.    Soc.   Wash.    11:    63. 

1897. 
Camassia  suksdorfii  Greene.    Bot.    Gaz.   34:    307.      1902. 

Quamasia  asurea  Heller,  Bull.  Torrey  Club  26:  547.     1899. 

Bulb  broadly  ovoid,  15-30  mm.  broad,  edible. 
Scape  rather  stout,  2-6  dm.  high,  with  or  without 
1  or  2  scarious  bracts ;  basal  leaves  linear,  shorter 
than  the  scape,  keeled,  paler  on  the  upper  surface ; 
raceme  many-flowered.  10-20  cm.  long ;  bracts  shorter 
than  the  spreading  pedicels  ;  perianth  blue  or  creamy 
white,  regular,  the  segments  20-35  mm.  long, 
3-nerved,  5-nerved  or  sometimes  7-nerved,  or  alter- 
nately 3  and  5,  or  5  and  7-nerved.  connivent  and 
twisted  together  over  the  ovary  after  anthesis  ;  cap- 
sule oblong,  15  mm.  long;  seeds  several  in  each 
cavity. 

In  meadows,  Transition  and  Canadian  Zones;  \"ancouver 
Island  to  Utah,  the  southern  Sierra  Nevada  and  northern 
Coast  Ranges,  California.  Type  locality:  probably  on  the 
Umqua  River,  Oregon,  where  the  typical  white-flowered  form 
occurs. 


4.   Quamasia  howellii  S.  Wats.   Howell's  Camass.    Fig.  1019. 


Camassia  howellii  S.  Wats.  Proc.  Am.   Acad.   25:    135.      1890. 
Quamasia    howellii    Coville,    Proc.    Biol.    Soc.    Wash.    11:    65. 
1897. 


Bulbs  ovoid,  about  15  mm.  broad.  Scape  rather 
slender,  3-5  dm.  high,  bearing  1  or  2  bract-like 
leaves  above  the  middle ;  basal  leaves  several,  linear, 
shorter  than  the  scape,  keeled;  racemes  often  20-25 
cm.,  many-flowered;  perianth  pale  blue,  the  seg- 
ments 12-15  mm.  long,  3-nerved  or  rarely  4-5-nerved ; 
fruiting  pedicels  spreading,  15-25  mm.  long,  twice 
longer  than  the  bracts ;  capsules  broadly  ovoid  or 
subglobose,  very  obtuse,  6-8  mm.  long,  the  cells  2-3- 
seeded. 


In  meadows,  Transition  Zone;  southern  Oregon.     Type  lo- 
cality:  Grants   Pass,   Oregon. 


17.    LILIUM  L.  Sp.  PI.  302.    1753. 

Tall  bulbous  herbs,  with  simple  leafv  stems  and  large  erect  or  drooping  flowers.  Perianth 
deciduous,  funnel-form  or  campanulate,  of  6  distinct  spreading  or  recurved  segments,  each 
with  a  nectar-bearing  groove  at  its  base  within.  Stamens  6.  mostly  shorter  than  the  perianth, 
slightly  attached  to  the  segments;  filaments  filiform  or  subulate;  anthers  linear  or  oblong, 
versatile  Ovules  numerous  ;  stvle  long,  somewhat  clavate  above  ;  stigma  3-lobed.  Capsule 
oblong  or  obovoid,  loculicidally  dehiscent.  Seeds  numerous,  flat,  packed  in  2  rows  in  each  cell. 
[Latin,  from  the  Greek  name  of  the  lily.] 


Eenus  of  about  50  species  widely  distributed  over  the   North  Temperate   Zone.     Besides   the    follovying 
are    about    10    species    in    the    Rocky    Mountains    and    eastern    United    States.      Type    species,    Lilxum 


A 

there 
candidum  L. 
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Perianth-segments    narrowing   gradually    to   a    distinct    claw,    spotless   or    finely    dotted;    flowers    funnel-formi 
bulb-scales  not  jointed. 
Flowers  white  or  pale  lilac,   often  turning  purple. 

Flowers   horizontal,   7-9  cm.   long.  1.   L.  ivashiiigtoniaiium. 

Flowers  erect  or  ascending,  3.5-S  cm.  long.  2.   L.  rtibescciis. 

Flowers  pale  lemon-yellow,  horizontal.  3.   L.  parryi. 

Perianth-segments  oblanceolate,   without  a  claw,   orange-yellow  or   reddish,   mostly  conspicuously  spotted. 
Flowers  erect  or  ascending,  funnel-form,   only  the  upper  third  spreading  or  recurved. 
Flowers  reddish;  bulbs  conical  or  ovate,  the  scales  not  jointed. 

Perianth-segments    slightly    spreading   at    top,    not    recurved,    reddish    purple,    spotted    with    brown- 
purple;  leaves  mostly  verticillate.  4.   /,.  bolandcri. 
Perianth-segments   reddish   orange,   spotted  with   purple,   the   tip?   recurved;   leaves  mostly  scattered. 

5.  L.  maiitiinum. 
Flowers  bright  orange-yellow,  spotted  with  purple;   bulbs  on  l>ranching  rhizomes,  the  scales  jointed. 

6.  L.  parvum. 
Flowers  nodding,  the  segments  revolute  to  below  the  middle. 

Bulbs  on  branching  iliizomes,  oblique  and  mat-like,  the  scales  jointed. 

Anthers   5-6  mm.    long;   capsule   subspherical ;    bulb-scales   3-jointed.  7.   L.  occidentalis. 

Anthers  10-14  mm.  long;  capsule  narrowly  obiong;   bulb-scales  jointed  near  the  base. 

8.   L.  pardaliiui'H. 
Bulbs  ovoid,  the  scales  not  jointed. 

Anthers  4-6  mm.   long;  herbage  glabrous.  9.   L.  coluinbiaunm. 

Anthers  12-15  mm.  long;  herbage  scabrous.  10.   L.  humboldtii. 


\.  Lilium  washingtonianum  Kell. 
Washington  Lily.     Fig-.  1020. 

LiliiiDi  zvasliingtoniaiiuii!  Kell.  Proc.  Calif.   Acad.  2:    13.      1863. 


Btilbs  15-20  cm.  long,  somewhat  rhizomatous  and 
oblique,  the  imbricated  scales  25-50  mm.  long,  not 
jointed.  Stem  6-15  dm.  high,  glabrous  or  slightly 
scabrous ;  leaves  in  several  whorls  of  6-12.  oblanceolate, 
acute  or  acutish,  4-12  cm.  long,  10-35  mm.  wide,  more 
or  less  undulate;  inflorescence  a  2-20-flowered  th\rsoid 
raceme ;  flowers  horizontally  declinate,  very  fragrant, 
pure  white,  becoming  purplish,  or  often  sparingly  and 
hnely  dotted,  funnel-form ;  perianth-segments  7-9  cm. 
long,  8-15  mm.  wide,  the  upper  third  spreading;  anthers 
8-12  mm.  long;  capsule  ovate-oblong,  25  mm.  or  more 
in  length,  truncate  at  apex,  obtusely  6-angled  or  some- 
times slightly  winged. 


Growing  in  chaparral,  in  comparatively  dry  situations,  mainly 
Arid  Transition  Zone;  Columbia  River,  Oregon,  southward 
through  the  Cascades  and  Sierra  Nevada  to  the  southern  end 
of  the  range.  Type  locality:  Sierra  Nevada,  California.  Also 
known   as   Shasta   Lily. 


2.  Lilium  rubescens  S.  Wats. 
Lilac  Lily. 


Fig.  1021. 


Liliiiin     washingtonianum      purpurcum     blasters.      Card. 

Chron.   II.  2:   322.    /.  67.      1874. 
Lilium    rubescens    S.    Wats.    Proc.    Am.    Acad.    14:    256. 

1879. 

Bulbs  about  5  cm.  in  diameter,  somewhat 
rhizomatous  and  oblique,  the  thick  broadly  lan- 
ceolate scales  about  25  mm.  long.  Stem  usually 
stout,  5-20  dm.  high,  smooth  ;  leaves  oblanceo- 
late, 4-8  cm.  long,  or  sometimes  longer,  12-25 
mm.  wide,  acute  or  acutish,  glabrous,  glaucous 
beneath,  undulate,  scattered  below,  the  upper  in 
3-7  whorls ;  flowers  3-8,  erect  or  ascending,  pale 
lilac  or  nearly  white,  becoming  rose-purple, 
finely  dotted  with  brown,  funnel-form,  the  upper 
third  revolute,  35-50  mm.  long ;  perianth-seg- 
ments about  1  cm.  broad,  acutish ;  anthers  5-6 
mm.  long;  capsule  25-30  mm.  long,  about  10 
mm.  wide,  narrowed  at  base,  slightly  winged. 

On  wooded  slopes.  Transition  Zone;  Siskiyou  Moun- 
tains, southern  Oregon  to  Marin  and  Lake  Counties, 
California.      Type    locality:     Marin    County,    California. 

Lilium  kelloggii  Purdy.  (Garden  59:  330.  1901.) 
Perianth-segments  pink,  dotted  with  maroon,  revolute  to 
the  base.  Closely  related  to  LiHum  rubescens  and  prob- 
ably best  considered  as  a  color  form.  Wet  places,  Del 
Norte  County  to  Red  Mountain,  northern  Mendocino 
County.     Type  locality:     Kneeland  Prairie. 
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3.  Lilium  parryi  S.  \\'ats.     Parry's  Lily.     Fig.  1022. 

Lilinm   parryi  S.    Wats.;    Parry,    Davenport   Proc.    Acad.    2:    189. 
pi.   5,   6.      1878. 

Bulb  small,  about  25  mm.  in  diameter,  somewhat 
rhizomatous,  with  numerous  jointed  scales,  12-20  mm. 
long.  Stem  slender,  6-12  dm.  high,  glabrous ;  leaves 
usually  scattered,  linear-oblanceolate,  10-15  cm.  long, 
6-10  mm.  wide,  mostly  acuminate  ;  flowers  1  or  2,  rarely 
more,  horizontal,  funnel-form,  pale  lemon  yellow  and 
minutely  dotted,  very  fragrant ;  pedicels  stout,  erect, 
usually  8-10  ciu.  long ;  perianth-segments  6-10  cm.  long, 
8-11  miu.  wide,  acuminate,  the  upper  third  spreading  or 
the  tips  finally  recurved ;  anthers  oblong,  brownish,  6-8 
mm.  long ;  capsule  4-5  cm.  long,  12  lum.  wide,  narrowly 
oblong,  acutish,  the  lobes  not  winged  nor  angled. 

Wet  places  about  mountain  springs  and  meadows,  Transition 
and  Canadian  Zones;  San  Gabriel  River,  San  Gabriel  Mountains, 
southward  through  the  San  Bernardino  and  San  Jacinto  Moun- 
tains, southern  California.  Type  locality:  San  Bernardino 
Mountains,   "at  Ring  Brothers'  Potato  Ranch." 

4.  Lilium  bolanderi  S.  Wats.       Bolander's  Lily.     Fig.  1023. 


Lilium   bolanderi   S.   \\"ats.    Proc.   Am.   Acad.   20:    377. 


1885. 


Bulb  ovate,  3-4  cm.  broad;  scales  numerous, 
lanceolate,  closely  appressed,  25-30  mm.  long,  not 
jointed.  Stems  stout,  3-10  dm.  high;  leaves  mostly 
in  wdiorls,  obovate  to  oblanceolate,  acutish,  35-45 
mm.  long,  glaucous ;  inflorescence  racemose  or  um- 
bellate, 2-3-flowered  to  many-flowered;  pedicels  3-4 
cm.  long ;  flowers  horizontal  or  somewhat  nodding, 
30-35  mm.  long,  funnel-form,  the  upper  third  some- 
what spreading,  with  the  tips  little  or  not  at  all  re- 
curved, reddish-purple,  spotted  with  dark  purple ; 
perianth-segments  about  8  mm.  wide;  anthers  5-6 
mm.  long;  ovary  10  mm.  long. 

Wet  places  about  springs  and  meadows.  Humid  Transition 
and  Canadian  Zones;  Siskiyou  Mountains,  southern  Oregon 
to  Humboldt  County,  Calif o'rnia.  Type  locality:  in  the  Red 
Hills,  Humboldt  County,  California. 


5.  Lilium  maritimum  Kell.     Coast  Lily.    Fig.  1024. 


Lilium  martimum  Kell.  Proc.  Calif.  Acad.  6:   140.     1875. 

Bulb  conical  25-35  mm.  in  diameter,  the  scales 
close-appressed,  15-25  mm.  long,  not  jointed. 
Stems  rather  slender,  3-6  dm.  high  ;  leaves  usually 
scattered,  very  rarely  somewhat  verticillate,  ob- 
lanceolate to  linear,  3-8  cm.  long,  7-15  mm.  wide, 
obtuse ;  flowers  1-5,  on  long  peduncles,  horizontal, 
deep  reddish-orange,  spotted  within  with  purple, 
funnel-form,  tlie  upper  third  somewhat  recurved ; 
perianth-segments  35  mm.  long,  6-8  mm.  wide, 
lanceolate,  acute;  anthers  3  mtn.  long;  ovary  10-12 
mm.  long;  capsule  3-4  cm.  long,  oblong,  narrowed 
below  to  a  short  stout  stipe,  obtuse  at  apex,  the 
angles  narrowly  winged. 

Growing  in  bleak  fog-swept  meadows  near  the  coast 
in  central  California,  Humid  Transition  Zone;  Ten  Mile 
River,  Mendocino  County,  south  to  Marin  County.  Type 
locality:  low  meadows  along  the  coast  "in  the  vicinity  of 
San  Francisco   (probably  Marin  County)." 
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6.  Lilium  parvum  Kell. 
Small  Tiger  Lily.     Fig.  1025. 

Lilium  parvum  Kell.  Proc.  Calif.  Acad.  2:  179.  /.  52.   1862. 
Lilium    canadoise   parvuin    Baker,    Jouni.    Linn.    Soc.    14: 
241.      1875. 

Bulbs  small,  oblique,  rhizomatous,  the  scales 
short,  thick,  12-20  mm.  long,  3-jointed.  Stem 
slender,  4-15  dm.  high;  leaves  scattered  or  some- 
times witli  1-3  whorls,  broadly  lanceolate  to 
linear,  5-12  cm.  long,  5-30  mm.  broad,  acute 
or  acuminate  ;  inflorescence  few-many-Mowered  ; 
flowers  erect  or  ascending,  scattered  or  somewhat 
verticillate,  funnel-form  ;  segment  with  the  upper 
third  recurved  and  more  or  less  revolute,  yellow 
or  orange  within  and  usually  spotted  w^ith  purple, 
reddish  above,  narrowly  oblanceolate,  about  35 
mm.  long,  pubescent  toward  the  apex ;  stamens 
20-25  mm.  long;  anthers  3  mm.  long;  style  about 
equalling  the  stamens;  ovary  8  mm.  long; 
capsule  subspherical.  12-16  mm.  long,  truncate  at 
apex. 

Mountain  springs  and  stream  banks,  mainly  Canadian 
Zone;  Cascade  Mountains  of  southern  Oregon,  south- 
ward through  the  Sierra  Nevada.     Type  locality:  not  given. 


8.  Lilium  pardalinum  Kell. 
Leopard  Lily.    Fig.  1027. 


7.  Lilium  occidentalis  Purdy. 
Western  Lily.     Fig.  1026. 

Lilium  occidentalis  Purdy,  Erythea  5:   103.      1897. 

Bulbs  small,  on  a  branching  rhizome ;  scales 
12-18  mm.  long,  3-jointed;  stems  slender,  4-15 
dm.  high ;  leaves  lanceolate  to  linear,  scattered 
or  usually  with  1-3  whorls  in  the  middle,  6-12  cm. 
long,  5-25  mm.  wide,  acute  or  acuminate,  pale 
green  ;  inflorescence  few-many-flowered  ;  pedicels 
6-12  cm.  long,  spreading  or  ascending,  recurved 
above  the  middle,  scattered  or  somewhat  verticil- 
late  ;  flowers  nodding;  perianth-segments  revolute 
to  below  the  middle,  lanceolate,  35-50  mm.  long, 
dark  red  or  usually  orange  within  and  usually 
spotted  with  purple,  reddish  or  orange  above ; 
stamens  25-30  mm.  long ;  anthers  5-6  mm.  long ; 
style  shorter  than  the  stamens ;  ovary  9-12  mm. 
long;  capsule  subspherical,  about  15  mm.  long, 
truncate  at  apex. 

Springs  and  stream  banks,  Transition  Zone;  southern 
Oregon    to    northern    Humboldt    County    near    the    coast. 


Lilium  pardalinum  Kell.  Proc.  Calif.  Acad.  2:   12.     1859. 
Lilium  pardalinum  angustifolium  Kell.  Proc.  Calif.  Acad. 

2:    12.      1859. 
Lilinm  calif ornicum  Lindl.   Florist,    pi.   33.      1873. 

Rhizomes  thick  and  branching,  forming  mat- 
like masses  of  roundish  oblate  bulbs ;  bulb- 
scales  jointed  near  the  base,  15-20  mm.  long. 
Stem  stout,  10-25  dm.  high,  glabrous ;  leaves 
usually  in  3  or  4  whorls  of  9-15,  scattered  above 
and  below,  or  sometimes  all  scattered,  linear  to 
lanceolate,  acute  or  acuminate,  6-25  mm.  wide ; 
flowers  racemose,  or  the  lower  whorled,  nodding, 
strongly  revolute  to  below  the  middle,  bright 
orange-red  with  a  light  orange  center,  conspicu- 
ously spotted  with  large  purple  spots  on  the  lower 
half ;  perianth-segments  5-8  cm.  long,  12-18 
mm.  wide ;  stamens  and  style  about  two-thirds 
the  length  of  the  segments;  anthers  red.  10-15 
mm.  long;  ovary  20-25  mm.  long;  capsule  nar- 
rowly oblong,  about  3  cm.  long,  acutely  angled, 
umbilicate  at  the  apex. 

Springs  and  bogs,  Transition  and  Upper  Sonoran 
Zones;  Jackson  County,  Oregon,  southward  through  the 
Coast  Ranges  and  lower  elevations  of  the  Sierra  Nevada 
to  Monterey  and  Kern  Counties,  California.  Type 
locality:    vicinity    of    San    Francisco. 
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9.  Lilium  columbianum  Hanson.      Columbia  Lily 


Fig.  1028. 


243. 


253. 


Lilium  cauadense  parviflorum  Hook.   FI.   Bor.  Am.   2:    181.      1840. 
Lilium  canadense  minus  Wood,  Proc.  Acad.  Philad.  166.     1868. 
Lilium  canadense  zvalkeri  Wood,   Proc.    Acad.    Philad.    1868:    166. 

1868. 
Lilium  columbiannm   Hanson;    Baker,   Journ.   Linn.    Soc.    14: 

1874. 
Lilium  lucidum  Kell.   Proc.   Calif.  Acad.  6:   144.     1875. 
Lilium   parviflorum   Holzinger,    Contr.    U.    S.    Nat.    Herb.    3: 

1895. 
Lilium   bakeri  Purdy,   Erythea  5:    104.      1897. 
Lilium  purdyi  Waugh.   Bot.   Gaz.  27:    356.     1899. 

Bulb  small,  ovoid,  4-5  cm.  in  diameter ;  the  whitish 
scales  lanceolate,  acute,  closely  appressed,  not  jointed. 
Stems  slender,  6-12  cm.  high,  glabrous ;  leaves  in  vi^horls 
of  5-9  or  sometimes  more,  the  upper  and  lower  scat- 
tered, narrowly  to  broadly  oblanceolate,  or  lanceolate, 
acute  or  acuminate.  5-10  cm.  long.  12-30  mm.  wide, 
glabrous ;  inflorescense  many-flowered,  racemose  or 
whorled  below;  pedicels  slender,  10-15  cm.  long;  flowers 
recurved,  bright  reddish  orange,  thickly  spotted  with 
purple ;  perianth-segments  strongly  revolute  to  below 
the  middle,  4-6  cm.  long,  8-12  mm.  wide ;  stamens  a 
little  longer  than  the  style  ;  anthers  4-6  mm.  long,  yel- 
low;  ovary  about  15  mm.  long;  capsule  3-4  mm.  long, 
oblong,  acutely  6-angled. 

In  open  woods  and  meadows,  moist  situations,  Transition 
Zone;  southern  British  Columbia  south  through  Washington  and 
Oregon  to  Humboldt  and  Sierra  Counties,  California,  east  to 
western  Idaho.     Type  locality:    "Oregon." 


Fig.  1029. 


10.  Lilium  humboldtii  Roezl.  &  Leichtl.    Humboldt's  Lily. 

Lilium  canadense  puberulum  Torr.  Pacif.  R.  Rep.  4:  146.  1856. 

LUium  humboldtii  Roezl.   &  Leichtl.   Duch.     Journ.    Soc.  Hort.   Par.   II.  4:   216.      1871. 

Lilium    bloomerianum    Kell.    Proc.    Calif.    Acad.    4 :    160.  1871. 

Lilium  bloomerianum  occllatum  Kell.   Proc.   Calif.   Acsd.  5:   88.  pi.  4.      1873. 

Bulbs  ovoid,  5-15  cm.  in  diameter,  white  or 
purplish,  bitter ;  scales  very  fleshy,  ovate-lanceo- 
late, 4-7  cm.  long,  not  jointed.  Stems  stout, 
10-25  dm.  high,  purplish,  more  or  less  puberulent ; 
leaves  usually  in  4-6  whorls  of  10-20  each,  9-12 
cm.  long,  15-25  mm.  wide,  oblanceolate,  more  or 
less  undulate,  acute,  bright  green,  scabrous  or 
pubescent  on  the  margins  and  beneath ;  inflor- 
escence few-many-flowered,  racemose ;  bracts 
often  ovate ;  pedicels  stout,  usually  widely 
spreading,  10-15  cm.  long;  flowers  nodding, 
bright  reddish  orange,  conspicuously  spotted 
with  purple ;  perianth-segments  7-9  cm.  long. 
12-25  mm.  wide,  strongly  revolute  to  the  abruptly 
narrowed  short  claw,  papillose-ridged  toward  the 
base ;  stamens  about  5  cm.  long,  equalling  the 
style ;  anthers  12-15  mm.  long ;  ovary  about 
20  mm.  long;  capsule  obovoid,  long;  acutely 
6-angled. 

In  dry  open  situations  of  the  foothills  and  lower 
altitudes  of  the  mountains,  Upper  Sonoran  and  Arid 
Tran)5ition  Zones;  western  slopes  of  the  Sierra  Nevada 
from  the  head  of  the  Sacramento  Valley  southward,  at 
least  to  Amador  County  (not  reported  in  the  southern 
-Sierra),  also  in  southern  California  from  Ventura  to 
San  Diego  County,  and  on  the  channel  islands.  Type 
locality:  Sierra  Nevada.  The  southern  California  form 
often   develops   bulblets    in    the   leaf-axils. 

18.     FRITILLARIA  [Tourn.]    L.  Sp.  PI.  303.     1753. 

Stems  erect  from  scaly  bulbs,  with  thick  fleshy  scales.  Leaves  scattered  or  verticillate, 
mostly  narrow  and  sessile.  Flowers  solitary  or  racemose,  leafy-bracted,  often  dull-colored, 
nodding.  Perianth  campanulate  or  funnel-form,  deciduous,  of  6  distinct  equal  oblong-oblan- 
ceolate  concave  segments,  more  or  less  blotched  or  tinged  with  purple  or  yellow 
or  white  and  wnth  a  smooth  nectariferous  pit  near  the  base.  Stamens  6,  inserted  on 
the  base  of  the  segments;  filaments  slender;  anthers  oblong,  basifixed  little  or  not  at  all 
versatile,  extrorse,  dehiscing  laterally.  Ovules  many  ;  style  slender,  united  to  the  middle  or 
throughout,  deciduous.  Capsule  membranous,  ovate  or  oblong,  6-angled  or  6-winged,  locu- 
licidally  3-valved.  Seeds  flat,  in  2  rows  in  each  cell,  brownish.  [Latin,  from  fritillus,  a  dice- 
box  or  chess-board,  in  allusion  to  the  form  or  to  the  checkered  markings  of  the  perianth  in 
some  species.] 

About  50  species,  natives  of  the  North  Temperate  Zone.     Type  species,  Fritillaria  pyrenaica  L. 
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10.  F.  glauca. 

11.  F.  atropiirpurea. 


Styles  distinct   above;   stigmas   linear. 

Capsule  rather  obtusely  angled,  not  winged;   bulbs  with   few  to  several  large  fleshly  scales. 
Flowers  white  or   whitish,  at  least   not  scarlet   or   dark   purple. 
Segments  not  mottled. 

Flowers  creamy-white,  fragrant.  1.  F.  liliacea. 

Flowers    greenish    white,    very    ill-scented.  2.  F.  agrestis. 

Segments  mottled  with  purple.  3.  F.  piirdyi. 

Flowers  scarlet  or  dark  purple. 

Flowers   scarlet,  yellowish   within.  4.   F.  recurva. 

Flowers  dark  brownish  purple  throughout.  5.  F.  biflora. 

Capsule  acutely  angled  and  winged. 
Bulbs  with  niunerous  rice-bulblets. 

Leaves  approximate  below  the  flowers;   flowers  campanulatt.  -  6.   F.  camtscliatceiisis. 

Leaves  in   1-3  whorls,  near  the  center  of  the  stem   remote   from  the  flowers;     flowers  bowl-shaped. 
Leaves  broadly  lanceolate;  flowers  deep  purple,  often  mottled  with   greenish  yellow. 

7.   F.  lanccolata. 
Leaves   narrowly   lanceolate   to    linear;    flowers   green    mottled    with   bronze-purple. 
Herbage   glaucous;   flowers  mostly   20—30   mm.   long.  ,S.   F.  mutica. 

Herbage  pale   green,   not   glaucous;    flowers   mostly    15   mm.    long.  9.   F.  multiflora. 

Bulbs   with   few  large   fleshy   scales;    herbage   very   glaucous. 
Leaves  ovate  to  lanceolate;   flowers   usually   only   1   or  2. 
Leaves  narrowly  linear;  flowers  only   1   or  usually  several. 
Capsule  wings  without  horn-like  processes;   ovary  obtuse. 
Capsule  wings  with  horn-like  processes  at  the  base  and  apex;   ovary  truncate. 

12.   F.  pinetortim. 
Styles  connate  to   the    3-lobed   stigmas. 
Flowers  usually  several,  not  yellow. 

Perianth    reddish   purjjle,   glabrous,   25-35    mm.    long.  13.    F.  phiriflora. 

Perianth  purple,  with   a  tuft  of  hairs  near  the  apex  of  the  segments,  20  nun.   long. 

14.    F.  brandegci. 
Flower  usually  solitary,   nodding,  yellow.  15.   F.  pudica. 

1.   Fritillaria  liliacea  Lindl.      Fragrant  Fritillary.     Fig.  1030. 

Fiitiilaria  iiliacea  Lindl.   Bot.  Reg.   20:   under  pi.  1663.      1S34. 
Liliorhiza   lanccolata   Kell.    Proc.    Calif.    Acad.    2:    46.     fig.    1. 
1860. 

Bulb.s  15-20  mm.  in  diameter,  of  few  thick  scales, 
6-8  mm.  lotig.  Stem  slender,  2-4  dm.  high  ;  leaves 
5-20.  usually  approximate  or  verticillate  near  the 
base,  the  lower  oblanceolate,  5-8  cm.  long,  6-15  mm. 
wide,  the  upper  few,  becoming  linear ;  flowers  1-5, 
campanulate,  fragrant ;  perianth-segments,  oblong- 
ovate  to  obovate,  12-18  mm.  long,  creatny-white, 
more  or  less  tinged  with  green,  with  a  greenish 
purple  gland  at  base ;  stamens  about  half  the  length 
of  the  perianth-segtnents ;  anthers  3  mm.  long ;  styles 
exceeding  the  stamens,  divided  to  below  the  middle ; 
stigmas  slender ;  capsule  stipitate,  truncate  at  each 
end,  10-15  mm.  broad  and  as  long,  obtusely  angled. 

Open  grassy  slopes,  usually  on  outcrops  of  basalt.  Upper 
Sonoran  Zone;  Sonoma  to  Santa  Clara  Counties,  California. 
Type  locality:  California;  collected  by  Douglas  probably  in 
the  vicinitv  of  San  Francisco. 


2.  Fritillaria  agrestis  Greene. 
Ill-scented  Fritillary,  Stink  Bells.     Fig.  1031. 

Fritillaria  bifiura  agrestis  Greene,  Man.   Bay   Reg.   311.      1894. 
Fritillaria  agrestis  Greene,  Erythea   3:   67.      1895. 
Fritillaria  sticculenta  Elmer,  Bot.  Gaz.  41:   311.      1906. 

Bulbs  with  several  large  fleshy  scales,  usually  seated 
15-20  cin.  Stems  leafy  at  base,  naked  or  nearly  so 
above,  2-4  dm.  high ;  leaves  5-12  approximate  near  the 
base,  mostly  oblanceolate,  5-7  cm.  long,  8-15  mm.  wide, 
thick  and  more  or  less  succulent ;  racemes  1-5-flowered ; 
pedicels  slender.  4  cm.  or  less  in  length  ;  flowers  creamy- 
white  tinged  with  green  and  purplish  at  base,  campanu- 
late, 15  mm.  long,  with  a  strong  disagreeable  tishy  odor ; 
perianth-segments  oblong-ovate ;  stamens  10  mm.  long ; 
styles  distinct  above,  somewhat  exceeding  the  stamens  ; 
capsule  obtusely  angled,  abruptly  rounded  at  base  to  a 
short  stipe. 

Low  ground  in  usually  adobe  soil.  Upper  .Sonoran  Zone; 
upper  Sacramento  X'alley  south  to  southern  San  Joaquin  Valley 
and  in  the  Inner  Coast  Range  valleys  from  Contra  Costa  to  San 
Benito  and  Monterey  Counties.  Type  locality:  "grain-fields 
among  the  valleys   of  the  Mt.   Diablo   Range,   California." 
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3.  Fritillaria  purdyi  Eastw. 
Purdy's  Fritillary.    Fig.  1032. 

Fritillaria  purdvi  Eastw.  Bull.  Torrey  Club  29:  75. 
1902. 


pi.  6. 


Bulb  with  1  or  2  large  fleshy  scales,  seated 
10-15  cm.  Stem  stout,  2-4  dm.  long;  basal 
leaves  approximate,  opposite,  in  2-3  pairs,  thick, 
pale  green,  6-9  cm.  long,  15-30  mm.  wide,  obtuse, 
the  cauline  3  or  4,  alternate  about  half  as  wide ; 
flowers  1  or  2,  the  lower  on  a  slender  erect  ped- 
icel, recurved  at  top,  campanulate  white  mottled 
with  purple  lines  and  spots ;  perianth-segments 
20-25  mm.  long,  the  outer  obovate,  the  inner 
oblong-lanceolate ;  stamens  half  the  length  of 
the  segments ;  styles  surpassing  the  stamens, 
connate  to  the  middle  ;  capsule  obtusely  angled, 
abruptly  tapering  at  base.  15  mm.  long. 

Upper  Sonoran  and  Transition  Zones:  Humboldt  and 
Mendocino  Counties,  California.  Type  locality:  Knee- 
land,    Humboldt   County. 


Beuth. 


Fig.  1033. 


4.  Fritillaria   recurva 

Scarlet  Fritillary 

Fritillaria  recurva  Benth.   PL  Hartw.  340.     1857. 

Bulb  20-25  mm.  in  diameter,  of  numerous  thick 
scales  6-8  mm.  long  or  less.  Stems  rather  stout, 
4-7  dm.  high;  leaves  usually  8-10,  mostly  in  two 
whorls  near  the  middle  of  the  stem,  linear-lanceo- 
late, 5-8  cm.  long,  3-10  mm.  wide;  flowers  1-9,  on 
erect  or  ascending  pedicels,  campanulate-funnel- 
form,  20-30  min.  long;  perianth-segments  scarlet, 
slightly  tinged  with  purple  without,  yellow  spotted 
with  scarlet  within,  oblanceolate,  acutisli,  recurved 
at  tip  ;  nectary  obscure ;  stamens  nearly  equalling 
the  segments;  anthers  3  mm,  long;  style  very 
slender,  equalling  the  stamens,  united  to  near  the 
apex,  the  free  portion  2  or  3  mm.  long. 

Dry  hillsides  in  open  chaparral  or  woods,  Upper 
Sonoran  and  Transition  Zones;  southern  Oregon  to 
Mendocino  County  in  the  Coast  Ranges,  and  to  Placer 
County  in  the  Sierra  Nevada,  California.  Type  locality: 
"in  montibus  Sacramento,"  the  Sierra  Nevada  probably 
in   Butte  or  Placer  County,   California. 

Fritillaria  recurva  coccinea  Greene,  Pittonia  2  :  230.  1892.  Distinguished  from  the  typical  form  in 
perianth-segments  not  recurved  at  apex,  and  the  flowers  usually  more  brilliantly  scarlet.  Ongnially  collected 
on  Mt.  Hood,  Lake  County,  California.  Considered  by  some  {Fritillaria.  coccinea  Greene,  Pittonia  2:  250. 
1892)  as  a  distinct  species,  and  including  with  it  all  the  Coast  Range  plants;  but,  as  plants  of  Mendocino 
County  sometimes  have  recurved  segments,  and  plants  in  the  Sierra  Nevada  sometimes  straight  petals  equally 
bright  scarlet,  the  distinction  does  not  hold  geographically. 


5.   Fritillaria  biflora  Lindl. 
Black  Fritillary 


Fig.  1034. 


Fritillaria  biflora  Lindl.  Bot.  Reg.  20:  under  pi.  1663.     1834. 
Fritillaria  grayaua  Reichenb.  &  Baker,  Journ.  Bot.  16:   263.     1878. 

Bulb  15-20  mm.  in  diameter,  of  a  few  thick  fleshy 
ovate  scales,  6-10  mm.  long.  Stem  stout,  15-45  cm. 
high ;  leaves  2i-7,  mostly  approximate  or  somewhat 
verticillate  at  base,  oblong-oblanceolate,  5-10  cm.  long, 
10-25  mm.  wide,  the  cauline  smaller,  lanceolate;  flow- 
ers 1-4.  campanulate,  25-35  mm.  long,  dark  brownish 
purple  tinged  with  green;  perianth-segments  spread- 
ing, oblong-lanceolate;  stamens  8-10  mm.  long;  an- 
thers 3  mm.  long,  mucronate ;  styles  distinct  above, 
exceeding  the  stamens ;  stigmas  linear ;  capsule  broadly 
obovoid.  12-18  mm,  long,  obtusely  6-angled. 

Usually  in  stony  adobe  soil,  Upper  Sonoran  Zone;  San  Luis 
Obispo  to  Riverside  and  San  Diego  Counties.  Type  locality: 
California;   collected   bv   Douglas,   exact   station   not  known. 
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6.  Fritillaria  camtschatcensis  (L.) 
Ker-Gawl. 


Kamchatka  Fritillary 


Fig.  1035. 


Lilium  camtschatcense  L.   Sp.   PI.    1:   303.      1753. 

Fritillaria     camtschatcensis    Ker-Gawl.     Bot.     Mag.     30: 
under  /•/.   1216.      1809. 

Fritillaria  iunncllii  A.  Nels.   Proc.   Biol.   Soc.   Wash.   20: 
35.      1907. 

Bulbs  of  several  large  fleshy  scales,  subtended 
by  numerous  rice  bulblets.  Stems  stout,  3-5 
dm.  high  ;  leaves  usually  in  2  or  3  whorls,  ap- 
proximate near  the  summit,  lanceolate  to  oblong- 
lanceolate.  S-7  cm.  long ;  flowers  usually  2,  ap- 
proximate and  short-pedicelled ;  campanulate. 
25-35  mm.  long,  deep-purple  tinged  with  yel- 
lowish green  without ;  perianth-segments  oblong- 
oblanceolate.  with  a  very  dark  oblong  gland  at 
base :  stamens  12  mm.  long ;  styles  well  exceed- 
ing the  stamens,  distinct  to  the  middle ;  ovary 
10  mm.  long;  capsule  obtusely  angled. 

Moist  open  woods,  Canadian  Zone;  Aleutian  Islands 
southward  along  the  coast  to  western  Oregon,  also  on 
the  Asiatic   cc.^.^t  to   Kamchatka. 


7.  Fritillaria  lanceolata  Pursh. 
Ptirple  Rice-bulbed  Fritillary  or  Mission  Bells. 

Fig.  1036. 

Fritillaria  lanceolata  Pursh,  Fl.  Am.   Sept.   1  :   230.      1814. 

Bulb  with  numerous  rice-grain  bulblets.  Stem  4-6 
dm.  high  ;  leaves  6-9,  in  2  or  3  whorls,  or  scattered, 
ovate-lanceolate,  5-10  cm.  long ;  flowers  1—4,  racemose, 
deeply  bowl-shaped,  dark-purple  and  usually  more  or 
less  mottled  with  greenish  yellow ;  perianth-segments 
ovate  to  oblong,  25-35  mm.  long,  deeply  concave,  with 
a  large  ovate  lanceolate,  usually  dark  purple  gland 
sharply  defined ;  stamens  half  the  length  of  the  seg- 
ments ;  anthers  3  mm.  long ;  styles  exceeding  the 
stamens,  distinct  above ;  capsule  broadly  ovoid,  trun- 
cate at  each  end,  2  cm.  high,  broadly  winged  on  the 
angles. 

Shaded  slopes  and  along  streams,  Humid  Transition  Zone; 
British  Columbia  to  northern  Idaho,  and  western  Washington 
and  south  near  the  coast  to  northern  California.  In  BuUe 
County,  California,  there  is  a  smaller  flowered  form  with  the 
perianth-segments  more  attenuated,  and  the  styles  dark  purple. 

8.  Fritillaria  miitica  Liiidl.     Mission  Bells.     Fig.  1037. 

Fritillaria   mittica   Lindl.    Bot.    Reg.    20:    under   pi.   1663. 
1834." 

Fritillaria   lanceolata   fioribunda   Benth.    PI.    Hartw.    338. 
1857. 

Bulb  subtended  by  numerous  rice-grain  bulb- 
lets. Stem  4—8  dm.  high,  glaucous ;  leaves  in  2 
or  3  central  whorls,  and  a  few  scattering,  linear- 
lanceolate.  3-9  cm.  long,  early  radical  leaf,  long- 
petioled.  oval,  often  8  cm.  broad ;  raceme  1-10- 
flowered,  elongated ;  flowers  greenish  yellow- 
blotched  with  bronze-purple,  bowl-shaped ;  per- 
ianth-segments oblong-lanceolate,  mostly  25-35 
mm.  long,  concave,  with  a  prominent  oblong 
greenish  purple  gland;  stamens  a  little  over  half 
the  length  of  the  segments ;  styles  slightly  sur- 
passing the  stamens,  connate  to  the  middle ; 
capsule  truncate  at  each  end.  15-20  mm.  long 
and  as  broad,  conspicuously  winged. 

Open  wooded  slopes.  Upper  Sonoran  Zone;  California 
Coast  Ranges,  mostly  east  of  the  fog  belt,  Mendocino 
County  to   Santa  Barbara.     Type  locality:     California. 

Fritillaria  mutica  gracilis  (S.  Wats.)  Jepson,  Fl. 
West.  Mid.  Calif.  108.  1901.  {Fritillaria  lanceolata 
gracilis  S.  Wats.)  A  smaller  form  with  the  perianth- 
segments  15  mm.  long,  narrower  and  somewhat  atten- 
uated at  apex.     Marin  and  Xapa  Counties,  California. 
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9.  Fritillaria  multiflora  Kell.    Many-flowered  Fritillary.     Fig.  1038. 

Fritillaria   multiflora   Kell.    Proc.    Calif.   Acad.    1 :    57.      1855. 

Fritillaria   parviflora   Torr.    Pacif.    R.    Rep.    4:    146.      1857., 
not   Mart.    1838. 

Fritillaria  viridia  Kell.   Proc.  Calif.  Acad.  2 :   9.      1863. 

Fritillaria  micrantha   Heller,   Muhlenbergia  6:   S3.      1910. 

Bulb  with  the  solid  centers  subtended  by 
numerous  rice-grain  bulblets.  Stems  light  green, 
but  not  glaucous,  slender,  3-5  dm.  high  ;  racemes 
3-20-flo\vered";  pedicels  slender,  slightly  recurved ; 
flowers  broadly  campanulate,  greenish  yellow,  more 
or  less  blotched  with  brownish  purple,  15  mm.  long; 
perianth-segments  oblanceolate,  concave,  with  shal- 
low nectaries  ;  stamens  a  little  over  half  the  length 
of  the  segments ;  styles  exceeding  the  stamens, 
distinct  above  the  middle ;  capsule  prominently 
6-winged. 

On  shaded  canon  slopes  or  borders  of  springs.  Arid 
Transition  Zone;  Sierra  Nevada  from  Siskiyou  to  Mariposa 
County,  also  in  the  San  Carlos  Mountains.  San  Benito 
Covmty.     Type  locality:    probably   Placerville,   California. 


10.  Fritillaria  glaiica  Greene. 
Siskiyou  Fritillary.     Fig.  1039. 

Fritillaria  glaiica  Greene,   Ervthea   1:    153.      1893. 

Bulb  small,  with  few  large  fleshy  scales.  Stem 
8-15  cm.  high ;  leaves  2-4,  scattered,  oblong-lan- 
ceolate, glaucous ;  flowers  1-3,  purple  marked 
with  greenish  yeliow ;  perianth-segments  oblong- 
lanceolate,  15-20  mm.  long,  with  large  oblong 
nectary;  stamens  12  mm.  long;  styles  distinct  to 
the  middle  ;  capsule  broadh*  winged. 


Barren  slopes,  Arid  Transition  Zone;  Siskiyou  Moun- 
tains, southern  Oregon.  Type  locality:  near  Waldo, 
Oregon. 


11.  Fritillaria  atropurpiarea  Xutt. 
Purple  Fritillary.     Fig.  1040. 

Fritillaria    atropurpurea    Nutt.    Journ.    Acad.    Philad.    7:    54. 
1834. 


Bulb  10-15  nmi.  in  diameter,  with  several  large 
fleshy  scales.  Stem  1-5  dm.  high,  naked  below  the 
middle ;  leaves  6-20,  scattered  or  the  upper  verticil- 
late,  narrowly  linear,  ?>-%  cm.  long;  flowers  1-6,  dull 
purple,  more  or  less  blotched  with  yellowish  green ; 
perianth-segments  8-20  mm.  long,  elliptic  to  linear, 
with  obscure  nectary ;  stamens  about  two-thirds  the 
length  of  the  segments;  styles  distinct  almost  to  the 
base;  capsule  broadly  obovoid,  about  15  mm.  long, 
acutely  angled. 


Gravelly  slopes,  Canadian  and  Arid  Transition  Zones; 
Blue  Mountains,  Oregon  to  the  southern  .Sierra  Nevada  and 
l.ake  County,  California,  east  to  North  Dakota  and  Utah. 
Type  locality:   on  the  borders   of  Flathead   River,  Montana. 
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12.   Fritillaria  pinetorum  Davidson.     Davidson's  Fritillary 

Fritillaiia   pinetorum    Davidson,    iluhlenbergia    4:    67.      1908. 
Fritilliaria  atropiirpiirea  pinetorum  Johnston,  Plant  World  22:  84.      1919. 


Plants  glaucous  throughout,  10-30  cm.  high.  Leaves  few 
to  many,  scattered,  narrowly  linear,  5-15  cm.  long;  flowers 
erect  or  scarcely  nodding,  1-3,  dull  purple  mottled  with  green- 
ish yellow ;  perianth-segments  elliptic,  12-15  mm.  long,  with 
obscure  nectary ;  styles  distinct  nearly  to  the  base ;  capsule 
12-15  mm.  long  and  as  broad,  the  winged  angles  witli  horn- 
like processes  at  the  summit. 


Open  pine  forests,  Arid  Transition  Zone;  southern  Sierra  Nevada, 
especially  on  the  desert  slopes  to  Mt.  Pinos  and  the  San  Bernardino 
Mountains.      Type  locality:     !Mt.    Cummings,   Tehachapi    ilountains. 


Fig.  104L 


13.  Fritillaria  pluriflora  Torr. 


Fig.  1042. 


Wine-colored  Fritillary, 

Fritillaria  pluriflora  Torn;  Benth.  PI.  Hartw.  338.     1857. 


Bulbs  of  large  fleshy  scales,  seated  10-15  cm. 
Stems  stout,  2-4  dm.  high  ;  leaves  6-20,  scattered 
from  near  the  base  to  the  summit,  sometimes 
somewhat  verticillate,  narrowly  lanceolate,  6-9 
cm.  long ;  flowers  4-12,  nodding  on  slender 
elongated  pedicels,  uniformly  reddish  purple, 
not  at  all  blotched,  campanulate,  20-35  mm.  long; 
perianth-segments,  oblanceolate,  with  obscure 
nectaries ;  stamens  half  the  length  of  the  seg- 
ments ;  styles  connate  exceeding  the  stamens ; 
stigmas  shortly  3-lobed  ;  capsule  obtusely  angled. 

Adobe  soil  on  the  plains  and  foothills,  Upper  Sonoran 
Zone;  Sacramento  Valley.  Butte  and  Yolo  Counties. 
Type  locality:  Feather  River,  California.  Locally 
known  as  Adobe   Lily. 


14.     Fritillaria  brandegei  Eastw.     Brandegee's  Fritillarv 


'Fig.  1043. 


Fritillaria  braudcaci  Eastw.  Bull.  Torrey  Club  30:   484.     1903. 


Bulbs  unknown.  Stems  apparently  tall,  stout ; 
leaves  in  whorls  of  5-9,  lanceolate,  7-9  cm.  long,  1-2 
cm.  wide ;  flowers  about  7,  in  rather  stout  recurved 
pedicels,  purplish,  campanulate,  2  cm.  long ;  perianth- 
segments  oblong-lanceolate,  becoming  involute  and 
spreading,  somewhat  revolute  from  the  base,  with  a 
tuft  of  silky  hairs  at  apex ;  nectaries  obscure ;  fila- 
ments acuminate,  2  mm.  liroad.  6  mm.  long;  styles 
exceeding  the  stamens,  1  cm.  long  connate  ;  stigma 
capitate,  scarcely  3-lobed  ;  ovary  6-winged.  truncate, 
6  mm.  long ;  capsule  unknown. 


Open  pine  forests.  Transition  Zone;  southern  Sierra 
Nevada.  Type  locality:  Coburn's  Mills,  Tulare  County, 
California. 
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15.  Fritillaria  pudica  (Pursh)   Spreng.     Yellow  Fritillary.  Yellow  Bell. 

Fig.  1044. 


Lilium  pudicum  Pursh,  Fl.  Am.   Sept.  1:   228.    pi.  S.    1814. 
Fritillaria  piidica  Spreng.  Syst.  2:   64.     1825. 
Ochrocodon  pndicus  Rydb.   Fl.  Rocky  Mts.   164.     1917. 

Bulb  of  2  or  3  large  fleshy  scales  and  numerous 
smaller  ones.  Stems  8-20  cm.  high,  slender; 
leaves  3-8.  scattered  or  somewhat  verticillate, 
linear  to  narrowly  oblanceolate.  5-10  cm.  long; 
flowers  1  or  2,  nodding,  yellow  or  orange  tinged 
with  purple,  campanulate,  10-25  mm.  long;  nec- 
taries obscure;  stamens  nearly  equalling  the  seg- 
ments ;  styles  connate ;  stigma  shallowly  3-lobed ; 
capsule  oblong-subglobose,  15-20  mm.  long,  ob- 
tusely lobed. 


Grassy  slopes.  Arid  Transition  Zone;  British  Columbia 
and  Montana,  south  to  New  Mexico,  eastern  Oregon  and 
Siskiyou  and  Plumas  Counties,  California,  and  Carson 
Valley,  Nevada.  Type  locality:  Clearwater  River,  Idaho. 
Several  segregates  have  been  proposed  (Gandg.  Bull.  See. 
Bot.  France  66:  291.  1920),  but  they  are  based  upon 
superficial  differences. 


19.     ERYTHRONIUM  L.  Sp.  PI.  305.     7153. 

Low  herbaceous  plants,  from  deep-seated  membranous-coated  corms,  arising  in  succession 
on  a  short  rhizome,  or  in  some  species  propagating  by  offshoots,  the  stem  simple,  bearing  two 
broad  or  narrow  unequal  leaves,  usually  below  the  middle,  the  leaves  thus  appearing  basal. 
Flowers  large,  nodding,  bractless,  solitary  or  in  few-several-flowered  racemes  or  umbfls. 
Many  plants  are  flowerless  and  1-leaved.  Perianth-segments  separate,  lanceolate  to  oblanceo- 
late, deciduous,  with  a  nectariferous  groove,  and  sometimes  with  two  short  processes  at  the 
base.  Stamens  6,  hypogynous,  shorter  than  the  perianth ;  anthers  linear-oblong,  not  versatile. 
Ovary  sessile,  3-celled ;  ovules  numerous  or  several  in  each  cavity ;  style  filiform  or  thickened 
above ;  3-lobed  or  entire.  Capsule  obovoid  or  oblong,  somewhat  3-angled,  loculicidal.  Seeds 
compressed,  or  somewhat  angled  and  swollen.  [Greek,  in  allusion  to  the  red  flowers  of  some 
species.] 

A  genus  of  about"  15   species,  all  but  one  North  American.    Type  species,  Erythroniinn   dens-canis  L. 

Corms  propagating  from   slender  offshoots  produced   from  the  base;   flowers  on   elongated   scape-like  pedicels, 
arising  from  a  sessile  umbel.  1-  £•    mitltiscapoideiim. 

Corms  arising  in  succession  from  short  rhizomes;  propagation  only  by  seed;  flowers  not  in  a  sessile  umbel. 
Stigma  3-lobed,  the  lobes  finally  recurved. 

Flowers  bright  yellow;  the  leaves  not  mottled. 
Perianth-segments  acuminate. 

Anthers  purple.  2.  E.  grandiflorum. 

Anthers  cream  white.  3.  E.  paiviflonim. 

Perianth-segments   not    acuminate;    anthers   yellow   . 
Flowers  not  bright  yellow,  usually  cream,  with  yellow   center,   often  fading  pink. 

Leaves  not  mottled;   filaments  filiform.  4.   E.  inontaiiuiii. 

Leaves  mottled. 

Filaments  not  dilated  below,  stoutish.  .  5.  E.  calif ornictan. 

Filaments  dilated  below. 

Capsule  obtuse  or  retuse  at  apex;   perianth-segments  cream-color  with  yellow  base   and  often 
with  a  greenish  brown  spot  above.  6.    E.  giganteuni. 

Capsule  acutish   at  apex;   perianth-segments  cream-color   usually    tinged   with   purple. 

7.  E.  revohiUim. 
Stigmas  entire  or  obscurely  notched;  style  clavate. 
Inner  perianth-segments  appendaged. 

Perianth-segments  25   mm.  or  more  in  length. 

Perianth  light  yellow  with  orange  base.  8.   E.  citrinum. 

Perianth   pale  purple  with   a   dark  purple   base.  9.  E.  hendersonii. 

Perianth-segments  less  than  25  mm.   long.  10.  E.  purpiirascens. 

Inner   perianth-segments    not   appendaged.  11-  E.  hotvelln. 
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1.  Erythronium  multiscapoideum   (Kell. 


Sierra  l''a\vn  Lily. 


Fig. 

Fritillaria  multiscapoidea  Kell.   Proc.   Calif.  Acad.   1  :   46.      1855. 

Erythronium  Itartwegii  S.  Wats.  Proc.  Am.  Acad.   14:  261.     1879. 

Erythronium    multiscapoideum    Nelson    &   Kennedy,   Muhlenbergia 
3:    137.      1908. 

Corm  ovate-oblong,  12-18  mm.  long,  offshoots  pro- 
duced at  the  base  of  the  corm  on  slender  stolons.  Leaves 
oblanceolatc.  mottled ;  flowers  solitary  or  2  or  3  in  a 
cluster  arising  from  a  sessile  umbel,  each  on  an  elon- 
gated scape-like  pedicel,  cream-yellow  above  orange 
toward  the  base,  fading  to  light  pink ;  perianth-segments 
spreading,  becoming  recurved  in  age,  lanceolate.  25-45 
mm.  long ;  the  inner  with  a  small  rounded  appendage  at 
the  base  of  the  medial  folds  and  a  smaller  one  on  the 
edge ;  filaments  about  4  mm.  long,  stout,  not  dilated 
below,  white,  the  outer  abruptly  narrowed  at  the  apex  ; 
anthers  cream-yellow,  10  mm.  long ;  style  10-12  mm. 
long :  stigma  3-lobed,  the  lobes  recurved ;  ovary  ovate- 
oblong.  4  mm.  long;  capsule  oblong-obovoid,  15  mm. 
long,  slightly  winged. 

Open  woods  and  moist  rocky  situations.  Upper  Sonoran  and 
Transition  Zones;  foothills  of  the  Sierra  Nevada  from  Placer  to 
Mariposa  Counties.  Type  locality:  Placerville,  Tuolumne  County, 
California.  Fritrillaria  nntltiscapoidca  Kell..  heretofore  referred 
to  E.  purpurasccns  S.  Wats.,  undoubtedly  is  this  species. 


)   Nelson  &  Kennedy. 
1045. 


2.  Erythronium  grandiflorum  Pursh.       Yellow  Fawn  Lilv 


Fig.  1046. 


Erythronium   grandiiiorum   Pursh,    Fl.   Sept.    1:   231.      1814. 
Erxthronium    grandMorum    minus    Hook.    Fl.    Bor.    Am.    2:     182. 

1840. 
Ervthroiiium   grandifiorum   candidum   Piper,    Piper   &   Beattie,   Fl. 

Southeast    Wash.    61.      1914. 

Leaves  7-15  cm.  long,  oblong-lanceolate,  acute  or 
acutish,  narrowed  to  a  broad  and  usually  short  petiole, 
not  mottled  ;  scape  elongated,  bearing  a  solitary  flower 
or  often  a  raceme  of  2-6  flowers ;  perianth-segments 
bright  yellow  lanceolate,  acuminate,  strongly  recurved, 
3-5  cm.  long;  filaments  about  12  mm.  long,  dilated  below 
the  middle ;  anthers  reddish  purple,  4-6  mm.  long  after 
dehiscence ;  ovary  narrowly  oblong,  narrowed  to  a  short 
stipe ;  stigma  3-lobed,  the  lobes  at  length  recurved ; 
capsule  narrowly  oblong-oblanceolate,  gradually  nar- 
rowed to  a  short  stipe. 

Open  forests  and  grassy  hillsides,  Arid  Transition  Zone; 
British  Columbia  to  Oregon,  east  of  the  Cascade  Mountains,  east 
to  Montana  and  Utah.  A  white-flowered  form  (var.  candidum) 
sometimes  occvirs.  Type  locality:  "on  the  Kooskooskee,"  near 
the  present  town   of  Kamiah,   Idaho. 


3.  Erythronium  parviflorum  ( S.  Wats.) 
Goodding. 


Small-flowered  Fawn  Lily 


Fig.  1047. 


Erxthronium  grandiiiorum  parvifioriim   S.  Wats.   Proc.  Am.   Acad. 
26:     129.      1891. 

Erythronium  parviHorum  Goodding,  Bot.  Gaz.  33:  67.     1902. 

Corm  narrowly  oblong,  3-5  cm.  long,  arising  in  suc- 
cession from  a  short  rhi^ome.  Leaves  oblong,  gradually 
narrowed  at  both  ends,  10-15  cm.  long,  3-4  cm.  wide,  not 
mottled :  scape  slender,  10-20  cm.  long ;  flowers  rarely 
more  than  one,  terminating  an  abruptly  curved  pe- 
duncle ;  perianth-segments  bright  yellow  with  a  very  pale 
greenish  base,  broadly  lanceoiate-acuminate,  2-3  cm. 
long,  1  cm.  wide,  strongly  reflexed ;  filaments  slender, 
slightly  dilated  below,  1-1.5  cm.  long;  anthers  cream 
color  ;  style  clavate,  3-lobed  ;  capsule  broadly  oblong  to 
oval,  2-3  cm.  long. 

In  subalpine  meadows,  Canadian  and  Hudsonian  Zones;  Brit- 
ish Columbia,  south  through  the  Olympic  and  Cascade  Mountains 
to  northern  California,  extending  eastward  to  Wyoming  and 
Colorado.     Type  locality:  Telephone  Mines,  Wyoming. 
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4.     Erythronium  montanum  S.  Wats.     Alpine  Fawn  Lily 


Fig.  1048. 


Erythronitim    inontaiiii iii    S.    Wats.    Proc.    Am.    Acad.    26: 
130.      1891. 

Corm  narrowly  oblong,  3-4  cm.  long,  arising  in 
succession  from  the  rhizome,  which  is  often  4-5 
cm.  long  and  composed  of  a  double  row  of  im- 
bricated thickened  scales.  Leaves  not  mottled, 
oblong-ovate,  7-12  cm.  long,  2.5-4  cm.  wide,  acute 
or  acutish  at  apex,  abruptly  narrowed  at  base ; 
petiole  3-5  cm.  long;  scape  rather  stout,  25-45 
cm.  long,  1-several-flowered ;  perianth-segments 
white  with  an  orange  base,  often  drying  pinkish, 
lanceolate-acuminate  35-40  mm.  long,  10-13  mm. 
wide,  somewhat  recurved ;  filaments  slender,  not 
dilated  below,  10-12  mm.  long;  anthers  white,  3-4 
mm.  long;  style  slender,  12  mm.  long,  3-lobed ; 
capsule  oblong-obovate,  rounded  at  the  apex, 
about  3  cm.  long. 

Alpine  meadows,  Hudsonian  Zone;  Washington  and 
Oregon.      Type   locality:    Mt.   Hood,   Oregon. 


5.  Erythronium   californicum   Purdy. 
California  Fawn  Lily.    Fig".  1049. 

Ervtlvoiu'iiiii    californicum    Purdy,    Flora    and    Svlva    2:    253. 
'1904. 

Leaves  strongly  mottled,  oblong,  10-15  cm.  long, 
25-40  mm.  w-ide,  obtuse  at  apex,  narrowed  to  a  short 
(20-25  mm.)  winged  petiole;  scape  stout,  20-35  cm. 
long,  1-flowered  or  commonly  2-several-flowered ; 
perianth-segment  creamy-white,  orange  at  base, 
broadly  lanceolate,  30-40  mm.  long,  10-14  mm.  wide, 
appendaged  at  base  ;  filaments  rather  stout,  but  not 
dilated  below,  about  8  mm.  long;  anthers  cream  color, 
3-4  mm.  long ;  style  10  mm.  long,  somewhat  clavate, 
3-lobed ;  capsule  narrowly  obovoid,  3-4  cm.  long, 
8-10  mm.  wide,  rounded  at  apex. 

Open  woods.  Upper  Sonoran  and  Transition  Zones;  Cali- 
fornia Coast  Ranges  from  Mendocino  to  Lake  and  Sonoma 
Counties.  Locally  known  as  "Easter  Lily."  Type  locality: 
Sonoma  to   Trinity    County,    California. 


6.   Erythronium  giganteum  Lincll. 
Giant  Fawn  Lily.    Fig.  1050. 

Erythronium  giganteum  Lindl.  Bot.  Reg.  under  />/.  1186.      1835. 
Erythronium    grandifiorum    albiflorum    Hook.     Fl.     Bor.     Am.     2: 
"182.      1840. 

Leaves  mottled,  oblong-lanceolate,  10-15  cm.  long, 
25-45  mm.  wide ;  scape  25-40  mm.  long.  1-6-flowered ; 
perianth-segments  creamy-white,  marked  with  orange  at 
base  and  sometimes  with  a  band  of  greenish  brown, 
lanceolate,  acuminate,  30-50  mm.  long,  8-14  mm.  wide, 
strongly  revolute,  the  inner  appendaged  at  base ;  fila- 
ments about  10  mm.  long,  strongly  dilated  to  near  the 
middle ;  anthers  cream-yellow,  7-9  min.  long ;  style 
usually  longer  than  the  stamens,  slightly  clavate,  deeply 
3-lobed,  the  lobes  reflexed ;  capsule  oblong-ovoid,  about 
3  cm.  long,  very  obtuse  or  retuse  at  apex. 

Stony  ridges.  Transition  Zone;  southern  Oregon.  Type  local- 
ity:    "northwest   America." 
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7.   Erythronium  revolutum   Smith.     Coast  Fawn  Lily 


Fig-.  1051. 


Erythronium   rcrolntnm    Smith,   Rees   Cyclop.    13:    no.    3. 
Ervthroiiiiiin    i/raiiciifJonnii    siiiitltii   Hook.    Fl.    Bor.    Am.    2:     182. 

'1840. 
Er\thromuin  rcvolntiiin  bolandcri  S.   Wats.   Proc.   Am.   Acad.  26: 

"129.      1891. 
Erythronium  smithii  Orcutt.  West.  Am.   Sci.  7:    129.     1891. 
Erythronium  johnsonii  Bolander,   Erythea  3:    127.      1895. 
Erythronium    revolutum    johnsoni    Purdv,    Bailey    Cyclop.    Hort. 

'548.      1900. 


Leaves  mottled,  oblong-lanceolate,  attenuate  at  base 
to  a  narrowly  winged  petiole ;  scape  10-30  cm.  high. 
1-2-flowered.  rarely  3^-flowered ;  perianth-segments 
narrowly  lanceolate,  6-7  mm.  broad,  strongly  recurved, 
creamy  white,  yellow  at  base,  often  turning  purplish 
with  age ;  filaments  broadly  dilated  below ;  anthers 
white  ;  style  distinctly  3-lobed,  the  lobes  recurved  ;  cap- 
sule abruptly  acutish  at  apex. 


Coastal  region,  Canadian  and  Humid  Transition  Zones;  Van- 
couver Island  to  Sonoma  County,  California.  Type  locality: 
Vancouver  Island. 


8.  Erythronium  citrinum  S.  ^^'ats.      Lemon-colored  Fawn  Lily. 


Fig.  1052. 


Erythronium  citrinum   S.   Wats.   Proc.   Am.   Acad.   22:   480.      1887. 

Leaves  mottled,  broadh-  lanceolate,  obtuse,  and  short- 
apiculate,  narrowed  to  a  short  winged  petiole;  scape 
rather  stout,  10-20  cm.  high,  1-9-flowered ;  perianth- 
segments  strongly  recurved,  lemon-yellow  with  orange 
base,  the  tips  becoming  pink  with  age,  the  inner  auric- 
ulate ;  filaments  cream  color,  slender,  the  inner  set  a 
little  stouter;  anthers  cream  color,  5  mm.  long;  style 
slightly  clavate  ;  stigma  obscurely  3-lobed. 

Open  woods.  Transition  Zone;  a  local  species  known  only 
from  the  Siskiyou  Mountains,  southern  Oregon,  and  Tuolumne 
County,  California.  Type  locality:  Deer  Creek  Mountains, 
Josephine   County,   Oregon. 


9.  Erythronium  hendersonii  S.  \\  ats. 
Henderson's  Fawn  Lily.    Fig.  1053. 

Erythronium   hendersonii   S.    Wats.    Proc.    Am.    Acad.    22:    479. 
"1887. 

Corm  oblong,  3-5  cm.  long,  arising  in  succession 
from  a  short  rhizome.  Leaves  mottled,  oblong-lanceo- 
late, 10-15  cm.  long,  30-45  mm.  wide,  gradually  or 
rather  abruptly  narrowed  to  a  winged  petiole,  25-35 
mm.  long ;  scape  10-25  cm.  high ;  perianth-segments 
pale  purple,  with  a  dark  purple  base  surrounded  by  a 
tinge  of  yellow,  strongly  recurved,  25-35  mm.  long, 
the  inner  with  fleshy  subsaccate  auricles  above  the 
claw ;  filaments  purple,  very  slender  and  attenuate ; 
anthers  brownish,  5  mm.  long ;  style  narrowly  clavate, 
scarcely  equalling  the  stamens ;  stigma  obscurely 
3-lobed. 

Grassy  fields  and  open  woods.  Transition  Zone;  southern 
Oregon,  west  of  the  Cascade  Mountains.  Type  locality:  Deer 
Creek   Mountains,   Josephine   County. 
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10.    Erythronium  purpurascens  S.  Wats.    Purple  Fawn  Lily 

Erythroiiium  purpurascens  S.  Wats, 
'12:    277.      1877. 


Fig. 


1054. 

c.   Am.   Acad. 


Leaves  narrowly  lanceolate  to  oblong-lan- 
ceolate, 10-15  cm.  long,  undulate,  not  mottled, 
narrowed  to  the  broadly  winged  petiole ;  scape 
10-25  cm.  high,  bearing  a  single  flower  or 
generally  a  2-8-flowered  raceme ;  pedicels  very 
unequal.  5-40  mm.  long ;  perianth-segments 
12-15  mm.  long,  lanceolate,  spreading,  light 
yellow  tinged  with  purple,  deep  orange  at  base ; 
filaments  very  slender  ;  anthers  yellow,  3  mm. 
long ;  styles  clavate ;  stigma  obscurely  3-lobed. 

Moist  granitic  soils,  Canadian  Zone;  Sierra  Nevada, 
from  Plumas  to  Nevada  Counties,  California.  Type 
locality:  near  Downieville,   Sierra  County. 


11.  Erythronium  howellii  S.  Wats. 
Howell's  Fawn  Lily.     Fig.  1055. 

Erythronium  howellii  S.  Wats.  Proc.  Am.  Acad.  22:  480.     1887. 

Corm  narrowly  oblong,  3-4  cm.  long.  Leaves  mottled, 
oblong-lanceolate'  or  generally  lanceolate,  8-15  cm.  long, 
15^0  mm.  wide,  attenuate  at  base  to  a  narrowly  winged 
petiole;  scape  1-4-flowered,  slender;  perianth-segments 
pale  yellow  with  an  orange  base,  tinged  with  pink  in  age, 
without  auriculate  appendages;  filaments  very  slender; 
anthers  white,  4  mm.  long;  style  clavate;  stigma  obscurely 
3-lobed. 

Open  woods.  Transition  Zone;  Siskiyou  Mountains,  southern 
Oregon,  south  to  Trinity  Mountains,  California.  Type  locality: 
Waldo,  Josephine  County,  Oregon. 


1812. 


20.  LLOYDIA  Salisb.  Trans.  Hort.  Soc.  1:  328. 
Dwarf-caulescent  herb  with  tunicated  bulb  arising  from  a  creeping  rootstock.  Leaves 
narrow  grass-like.  Flowers  white,  solitary  or  in  a  terminal  raceme.  Perianth-segments  with  a 
transverse  fold-like  gland  near  the  base.  Stamens  6,  separate;  filaments  subulate;  anthers 
basifixed,  dehiscent  by  marginal  slits.  Ovary  triangular,  3-celled;  ovules  numerous  m  2  rows 
in  each  cavity,  anatropous ;  style  persistent;  stigma  3-lobed.  Capsule  loculicidal  at  apex. 
[Name  in  honor  of  George  Lloyd.] 

About   12   species,   mainly    European  and   Asiatic,    only   the    following   in   America.      Type    species,    Lloydia 
serotina   (L.)   S.  Wats. 

1.  Lloydia  serotina  (L.)  S.  Wats. 
Alp  Lily.     Fig.  1056. 

Anthericnm    scrotiiuiin    T-.    Sp.     PI.    ed.    2.      1:     444. 

1762. 
Llovdia    alpina    Salisb.     Trans.     Hort.     Soc.     1:     328. 

"1872. 
Llovdia   serotina    S.    Wats.;    Hort.    Brit.   ed.    2.     527. 

"1830. 

Bulb  oblong,  covered  with  grayish  fibrous 
coats,  ending  in  a  creeping  rootstock.  Stem 
slender  erect,  5-15  cm.  high;  leaves  several, 
5-10  cm.  long,  1-2  nun.  wide ;  flowers  usually 
solitary,  broadly  turbinate  ;  perianth-segments 
oblanc'eolate,  about  1  cm.  long,  obtuse,  creamy 
white,  purple-veined  and  tinged  with  rose  on 
the  back ;  stamens  about  two-thirds  the 
length  of  the  perianth-segments ;  filaments 
slender;  anthers  1  mm.  long;  style  2  mm. 
long;  capsule  obovoid,  8  mm.  long. 

Wet  rocks,  Arctic- Alpine  Zone;  Unalaska  to 
Oregon,  Nevada  and  New  Mexico.  Type  locality: 
Europe. 
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2L     CALOCHORTUS  Pursh,  Fl.  Am.  Sept.  1:   240.     1814. 

Stems  usually  flexuous  and  branching  from  membranous  or  rarely  fibrous  coated  corms, 
with  few  linear-lanceolate  leaves,  those  of  the  stems  alternate,  clasping.  Flowers  few, 
showj',  terminal  on  the  branches  or  umbellately  fascicled.  Perianth  deciduous,  of  6  distinct 
more  or  less  concave  segments,  the  3  outer  sepal-like,  narrow,  the  3  inner  petaloid,  mostly 
broadly  cuneate-obovate,  usually  with  a  conspicuous  glandular  pit  near  base.  Stamens  6,  in- 
serted on  base  of  segments;  anthers  linear  to  oblong,  basifixed.  Ovules  many;  stigmas 
sessile,  recurved,  persistent.    Capsule  elliptic  to  oblong. 

About  50  species,  natives  of  western  North  America  and  Mexico. 


[Greek,  signifying  beautiful  grass.] 
Type  species,  Catochortus  elegans  Pursh. 


C.  albus. 

C.  amoenus. 

C.  pulchelhis. 

C.  ainabilis. 


Capsule   winged    on   the   angles. 

Flowers  nodding,  globose,  the  petals  being  so  strongly  arched  that  the  tips  often  cross  each  other   (some- 
times more  spreading  in  amoenus). 
Flowers  white  or  purple. 

Flowers  white   or  faintly   tinged   with  rose-purple. 
Flowers  purple. 
Flowers  yellow. 

Petals  hairy  within  to  near  the  apex. 

Petals  naked  within  or  very  sparsely  hairy  on  each  side  of  the  gland. 
Flowers  open-campanulate,  usually  erect. 
Capsule  nodding  in  fruit. 

Petals  ciliate,  and  the  inner  surface  usually  covered  with  hairs. 

Flowers  bright  yellow.  5 

Flowers  creamy  white  or  blue,  often  tinged  with  purple. 

Anthers  oblong,  obtuse,  not  at  all  apiculate.  6 

Anthers  acute  to  acuminate,  or  apiculate. 
Sepals  without  a  pit  at  base. 

Flowers  white  more  or  less  tinged  with  purple;  anthers  acuminate. 
Gland  with  a  scale. 

Capsule   suborbicular,   rounded   at   both    ends. 

Gland   scale   half   as   w-ide   as   the   petal   or   more,    deeply 
narrow  segments.  7. 

Gland  scale  one-third  as  wide  as  the  petal,  but  little  incised. 

8.  t".    nanus. 
Capsule  oblong-elliptic,  acutish  at  both  ends. 

Petals   less   than   20   mm.    long;    umbels    short-peduncled    (2-3    cm.). 

9.  C.   maweanus. 
Petals  more  than  20  mm.  long;  umbels  on  peduncles  7-10  cm.  long. 


monophyllus. 
caeruletts. 


laciniate   into 
C.   elegans. 


very 


10, 
11. 
12. 
13. 


C. 
C. 
C. 
C. 


purdyi. 
tolmiei. 
apiculatus. 
lobbii. 


14. 
15. 
16. 


17. 
IS. 


nudus. 

unibellattts. 

uniflortts. 


lyalli. 
shastcnsis. 


19.   C.  longebarbatus. 


23.   C. 
C. 


C.  nitidus- 
C.  green  ei. 
C.  howellii. 
eurycarpus. 


Gland  without  a  scale. 
Flowers  pale  yellow;  anthers  conspicuously  apiculate. 
Sepals  with  a  distinct  pit  near  the  base. 
Petals  not  ciliate,  naked  except  for  a  few  hairs  around  the  gland. 
.Stems  not   producing   bullilets   near  the  base. 
Anthers  linear-lanceolate,  4-5  mm.  long. 
Anthers  oblong,  3  mm.  long. 
Stems    producing  bulblets    near    the   base. 
Capsule  erect  in  fruit. 

Flowers  nodding  on  very  slender  pedicels. 

Petals  ovate-lanceolate,  acute,  strongly  ciliate. 
Petals- obovate,  rounded  or  obtuse,  not  ciliate. 
Flowers  strictly  erect,  on  stoutish  pedicels. 

Stems  normally  producing  1  or  more  bulblets  near  the  base. 
Stems  not  producing  bulblets  near  the  base. 
Petals  without  a  central  dark  purple  spot. 
Petals  long-hairy. 

Petals  long-ciliate,  with  a  large  lunate  purple  band  above  the  gland. 

20. 
Petals  rarely  ciliate,  barred  with  yellow  below.  21. 

Petals  with  short  crisped  hairs.  22 

Petals  with  a  rounded  central  dark  purple  spot. 
Capsule  not  winged. 

Capsule  obtuse  at  apex.  -■• 

Capsule  attenuate  at  apex. 

Petals  not  ciliate,  hairv  only  below  the  middle  (except  splendens)  ;  corms  membranously  coated 
Gland  depressed,  surrounded  by  a  laciniate  membrane  or  more  or  less  connected  scales. 
Flowers  yellow  or  red. 
Petals  yellow. 

Hairs  of  the  petals  clavate. 
Hairs  of  the  petals  not  clavate. 
Petals  red. 
Flowers  white  or  lilac. 

Sepals  long-acuminate,  usually  exceeding  the  petals. 
Sepals  acute  or  short-acuminate,  shorter  than  the  petals. 
Gland  not  depressed,  without  membrane  or  scales. 
Stems  not  producing  bulblets  near  the  base. 
Petals  lilac,  without  a  spot  at  base. 

Hairs  of  gland  stellate-branched  at  apex. 

Anthers  4-6  mm.  long;  petals  hairy  only  on  the  lower  third. 
Anthers  8-10  mm.  long;  petals  hairy  to  the  middle. 
Hairs  of  the  gland  linear,  simple. 
Petals  white  with  reddish  brown  spot  at  base. 
Stems  normally  producing  bulblets  near  the  base. 
Petals  never  oculate  or  pencilled. 
Hairs  of  gland  linear,   simple. 
Anthers  not  sagittate. 
Anthers  sagittate. 
Hairs  of  gland  club-shaped. 
Petals  normally  oculate  or  oenciled. 

Flowers  yellow,  w-ith  or  without  central  spot,  penciled  with  brown 
Flowers  purple,  oculate. 
Petals  normally  ciliate  on  the  margin,  hairy  to  near  the  apex;  corms  coarsely  fibrous-coated. 
Petals  purple,  sometimes  penciled  with  brown,  the  margins  usually  not  ciliate. 

39.  6.  plummerae. 

Petals  yellow,  blotched  or  penciled  with  brown. 

Petals  fan-shaped,  truncate,  much  longer  than  the  stamens.  40.   C.   tveedn. 

Petals  ovate-lanceolate,  shorter  than  the  stamens.  41.   C.    obispoensis. 


25.  C. 


26. 
27. 

28. 
29. 


catalinae. 


claiatus. 
concolor. 
kenned  yi. 


C.   macrocarpus. 
C   nuttallii. 


C.   daTidsonianus. 
C.   splendens. 

32.  C.   pahneri. 

33.  C.   dun  nit. 


30 

31 


34.  C.  pahidicola. 

35.  C.   leichtlinii. 

36.  C.   invenustus. 

37.  C.   luteus. 

38.  C.  z'enustus. 
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1.  Calochortus  albus  (Benth.)   Dougl.     White  Fairy  Lantern.    Fig.  1057. 

Cvclobotltra  alba   Benth.  Trans.  Hort.  Soc.     1:     413.     pi.  14,  fig.  3. 
1835. 

Calochortus   alhiis    Dougl.;    Benth.    Maund    &   Hensl.,    Bot.    2:     pi. 

98.      1838. 
Cyclobotlira  paiiiciilata  Lindl.  Bot.    Reg.   20:    under  pi.  1662.    1834. 

Stems  stout,  branching,  glaucous.  Basal  leaves 
lanceolate,  acuminate,  3-5  dm.  long.  10-30  mm.  wide ; 
bracts  foliaceous,  lanceolate  acuminate,  5-15  mm.  long; 
flowers  subglobose,  nodding  on  slender  pedicels  ;  sepals 
shorter  than  the  petals,  ovate,  more  or  less  acuminate, 
greenish  white,  often  tinged  with  reddish  purple ;  petals 
white,  purplish  at  base,  ovate-orbicular,  obtuse  or  acutish, 
20-30  mm.  long,  incurved  and  strongly  arched,  clothed 
above  the  gland  with  long  yellowish  hairs  ;  gland  lunate, 
shallow,  with  4  transverse  upwardly  imbricate  scales, 
fringed  with  close  short  yellow  or  white  glandular  hairs  : 
anthers  oblong,  mucronate,  4  mm.  long ;  capsule  20-40 
mm.  long,  15-25  mm.  broad,  more  or  less  prominently 
winged. 

Open  woods  and  shaded  slopes  of  the  Upper  Sonoran  and 
Transition  Zones;  Mendocino  and  Butte  Counties,  southward 
through  the  Coast  Ranges  and  Sierra  Nevada  to  San  Diego 
County.     Type  locality:    California,  exact  station  not  known. 

Calochortus  albus  rubellus  Greene.  (Erythea  1  :  152.  1893.) 
Distinguished  from  the  typical  form  by  the  rose-tinged  perianth- 
segments.  Coast  Ranges  from  the  Santa  Cruz  to  the  Santa  Lucia 
Mountains,   CaliforniaT     Originally   collected    at    Pacific    Grove. 

2.  Calochortus  amoenus  Greene. 
Purple  Fairy  Lantern.     Fig.  1058. 

Calochortus   amoenus   Greene,    Pittonia    2:    71.      1890. 
Calochortus    albus    amoenus    Purdv,    in    Bailey    Cyclop.    Hort.     2: 
632.    1914. 

Stem  flexuous,  branching,  15^40  cm.  high,  glaucous. 
Basal  leaf  linear-lanceolate,  usually  surpassing  the  stem, 
8-12  mm.  wide  ;  bracts  foliaceous,  lanceolate,  acuminate  ; 
flowers  nodding  on  slender  pedicels,  rose-purple  with 
maroon  glands ;  sepals  ovate,  short-acuminate,  two- 
thirds  the  length  of  the  petals ;  petals  broadly  ovate, 
sparsely  clothed  above  the  gland  to  well  above  the 
middle  with  long  hairs,  long-ciliate  on  the  margins  to 
above  the  middle ;  gland  nearly  basal,  deep  maroon, 
clothed  with  very  short  hairs;  anthers  creamy  white, 
scarcely  3  mm.  long ;  capsule  broadly  elliptic,  20  mm. 
long. 

Western  slopes  of  the  Sierra  Nevada  in  the  Upper  Sonoran 
and  lower  edge  of  the  Transition  Zones;  Fresno  and  Tulare 
Counties,  California.  Type  locality:  "mountains  east  of  Visalia, 
California." 


3.  Calochortus  pulchellus  (Benth.)  Wood. 
Mt.  Diablo  Fairy  Lantern.     Fig.  1059. 

Cyclobotlira    pulchella    Benth.    Trans.    Hort.    Soc.    1:    412. 

pl.  14,  fig.   1.      1835. 
Calochortus   pulchellus    Wood,    Proc.    Acad.    Philad.    1868: 

168.      1868. 

Stem  Stout,  branching  25-50  cm.  high.  Basal 
leaf  linear-lanceolate,  acuminate,  8-25  mm. 
wide ;  bracts  foliaceous,  lanceolate,  4-7  cm.  long ; 
flowers  2-3  terminating  each  branch,  nodding,  on 
slender  pedicels ;  sepals  ovate-acuminate,  shorter 
than  or  about  equalling  the  petals,  yellow  tinged 
with  brown  exteriorly,  petals  bright  yellow,  20-30 
mm.  long,  round-ovate,  ciliate  on  the  margin  with 
short  thick  hairs,  sparsely  clothed  above  the 
gland  with  yellowish  hairs;  gland  deep,  appear- 
ing on  the  back  of  the  petal  as  a  prominent  some- 
times brownish  knob,  bordered  with  elongated 
stiff  light  colored  hairs ;  anthers  oblong,  5  tnm. 
long,  mucronate. 

A  local  species  only  known  on  Mount  Diablo,  Contra 
Costa  County,  California.     Upper  Sonoran  Zone. 
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4.  Calochortus  amabilis  Purdy. 
Golden  Fairy  Lantern.     Fig.  1060. 

Calochortus  fuUhellus  maculosiis  S.   Wats.;   Purdy,  Zoe  1: 

245.  1890. 
Calochortus    amabilis    Purdy,    Proc.    Calif.    Acad.    III.    2: 

119.  1901. 
Calochortus  pulchclltis   amabilis   Tepson,    Fl.    West.    Middle 

Calif.   113.      1901. 

Stem  riexuous,  hranching.  2-5  dm.  hig'n. 
glaucous.  Sepals  20-30  mm.  long,  ovate,  abruptly 
short-acuminate,  yellow  tinged  with  green  and 
brown  ;  petals  clear  golden  yellow  or  the  gland 
marked  exteriorly  b)-  a  brown  spot,  scarcely  sur- 
passing the  .'^epals,  ciliate  on  the  margin  with 
short  thickish  hairs,  naked  above  the  gland  but 
often  verj'  sparsely  hairy  on  either  side  of  the 
gland :  gland  lunate,  deeply  sunken,  appearing  as 
a  knob  exteriorly,  covered  by  a  dense  fringe  of 
appressed  light  yellowish  hairs  growing  from  the 
upper  margin,  and  crossing  each  other  over  the 
pit :  antliers  oblong,  4  mm  long. 

Open  woods  and  grassy  slopes  of  the  Upper  Sonoran 
Zone;  California  Coast  Ranges,  Humboldt  and  Trinity 
Counties  south  to  Sonoma  and  Solano  Counties.  Possibly 
only  a -variety  of  the  preceding.     Type  locality:   not  given. 
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5.  Calochortus  monophyllus  ( Lindl. )  Lem. 
Yellow  Star  Tulip  or  Cat's  Ear.   Fig.  1061. 

Cvclobothra  monophyllus  Lindl.  Journ.  Hort.  Soc.   5:  81. 

1849. 
Calochortus    monophyllus    Lem.     Fl.     Serres     5:    430.    b. 

1849. 
Calochortus  benthami  Baker,   Tourn.  Linn.   Soc.    14:   304. 

1875. 

Stems  flexous,  simple  or  sparingly  branched, 
10-25  cm.  high.  Flowers  1-6,  weakly  erect; 
sepals  ovate.  16-20  mm.  long,  abruptly  acumi- 
nate, mucronafe,  greenish  yellow ;  petals  yellow, 
about  equalling  the  sepals,  oval  to  obovate, 
rounded  at  ape.x,  narrowed  at  base  to  a  brownish 
claw,  inner  surface  rather  densely  covered  with 
yellow  hairs;  gland  lunate,  situated  just  above 
the  claw,  bordered  above  with  short  yellow  often 
clavate  hairs ;  anthers  lanceolate,  acute,  3  mm. 
long;  capsule  nodding  12-18  mm  long  and 
nearly  as  broad,  broadly  winged. 

\\'ooded  slopes,  of  the  L'pper  Sonoran  and  Lower 
Transition  Zones;  western  slopes  of  the  Sierra  Nevada 
from  Butte  to  Mariposa  Counties,  California.  Type  lo- 
cality:  Bear  Vallev,  Nevada  County. 


6.  Calochortus  caeruleus  (Kell.)  S.  Wats. 
Blue  Star  Tulip  or  Cat's  Ear.     Fig.  1062. 

Cyclobothrya  caerulea  Kell.  Proc.   Calif.  Acad.  2:  4.      1858. 
Calochortus    caeruleus    S.    Wats.    Proc.    Am.    Acad.    14:    263. 
1879. 

Stem  mostly  simple,  slender  and  flexuous,  7-15 
cm.  high.  Flowers  2-4.  umbellate,  open-campanu- 
late,  erect,  blue ;  sepals  usually  equalling  or  sur- 
passing the  petals,  oblong-lanceolate,  more  or  less 
acuminate ;  petals  rhomboidal,  rounded  or  broadly 
triangular  at  apex,  narrowed  at  base  to  a  rather 
slender  claw,  the  upper  surface  densely  covered 
with  long  slender  bluish  hairs  above  the  gland, 
naked  below ;  gland  with  a  transverse  fringed  scale  ; 
anthers  oblong,  obtuse.  3-4  mm.  long ;  capsule 
broadly  oblong-elliptic,  rounded  at  both  ends,  10-- 
15  mm.   long  and  nearly   as  broad. 

Wooded  slopes  of  the  Arid  Transition  Zone;  western  slopes 
of  the  Sierra  Nevada,  Plumas  to  Placer  Counties,  California. 
Type  locality:  "above  Forest  City,  not  far  from  the  region  of 
perpetual   .snow,"    Sierra   Nevada,   California. 
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7.  Calochortus  elegans  Pursh. 
Elegant  Star  Tulip  or  Cat's  Ear.     Fig-.  1063. 

Calochortus  elegans  Pursh,  Fl.  Am.   Sept.   1:    240.     1S14. 
Cvclobollirva    elegans    Benth.;    Lindl.    Bot.    Reg.    20:    under 
pi.  1662'.      1834. 

Stem  very  slender,  flexuous.  1-2  dm.  high. 
Basal  leaf  surpassing  the  stem,  2-9  mm.  wide ; 
bracts  linear,  attenuated,  15-30  mm.  long;  tlowers 
1-3,  open-campanulate.  erect  or  somewhat  drooping, 
on  slender  pedicels  2-5  cm.  long;  sepals  ovate- 
lanceolate,  acuminate,  12-16  mm.  long,  greenish 
white  tinged  with  purple  at  base ;  petals  white 
tinged  with  purple,  obovate,  obtuse,  12-20  mm. 
long,  densely  hairy  on  the  inner  surface  and  ciliate 
on  the  margins ;  scale  narrow,  ascending,  deeply 
lacerate ;  anthers  5  mm.  long,  acuminate ;  capsule 
nodding,  elliptic,  2  cm.  long,  12-15  mm.  wide. 

Shaded  slopes,  of  the  .^rid  Transition  and  Canadian 
Zones;  eastern  slopes  of  the  Cascade  Mountains,  Washing- 
ton to  Montana  and  Utah.  Type  locality:  "on  the  head- 
waters of  the  Kooskooky,"  Idaho. 


8.  Calochortus  nanus  (Wood)  Piper. 
Dwarf  Star  Tulip.    Fig.  1064. 

elegans    nanus    Wood,    Proc.    Acad.    Philad.    1868:    168. 


Calochortus 

ir68. 

Calochortus  nanus  Piper,  Bull.  Torrey  Club  33:   537.      1906. 

Stems  erect  slender,  10-15  cm.  high,  from  ovoid,  deep- 
seated  bulbs.  Basal  leaf  surpassing  the  stem,  2-7  mm. 
wide ;  bracts  linear-lanceolate ;  flowers  1  to  several,  open- 
campanulate,  erect  or  somewhat  drooping,  on  slender 
pedicels  about  25  mm.  long ;  sepals  oblong-ovate,  short- 
acuminate,  12-15  mm.  long,  tinged  with  violet-purple ; 
petals  broadly  obovate  15-18  mm.  long,  faintly  tinged  with 
violet,  hairy  over  the  entire  inner  surface,  ciliate  on  the 
margin ;  scale  about  one-third  as  broad  as  the  petal,  neariy 
semi-circular,  but  little  incised ;  anthers  acuminate,  equal- 
ling the  flattened  filaments ;  capsule  nodding,  orbicular  at 
maturity,   15  min.  long. 

Open  coniferous  forests,  Transition  and  Canadian  Zones;  Siskiyou 
Mountains  of  northern  California  and  perhaps  southern  Oregon. 
Type  locality:  mountains  west  of  Yreka. 


9.  Calochortus  maweanus  Leicht. 
Hairy  Star  Tulip.     Fig".  1065. 


(.'alochortus  maivcanus  Leicht.;    Baker,   Tourn.   Linn.   Soc. 
1875. 


14:   305. 


Stem  flexuous,  usually  simple,  8-20  cm.  high.  Flow- 
ers open-campanulate,  erect,  white  or  more  or  less 
tinged  with  purplish  blue;  petals  12-20  mm.  long, 
nearly  orbicular,  obovate  or  somewhat  rhomboidal, 
broadly  or  abruptly  acute,  the  upper  surface  covered 
with  long  slender  white  or  bluish,  spreading  hairs 
above  the  gland,  naked  below ;  gland  covered  above 
with  a  narrow  transverse  scale,  the  entire  surface  thickly 
bearded  with  long  erect  white  or  bluish  hairs  ;  anthers 
lanceolate,  acuminate,  4—5  mm.  long ;  capsule  oblong- 
elliptic,  25  mm.  long,  10-12  mm.  thick,  narrowly  winged. 

Moist  wooded  slopes,  L'pper  Sonoran  and  Transition  Zones; 
Josephine  and  Curry  Counties.  Oregon,  to  Santa  Cruz  and  Butte 
Counties,    California.      Type  locality:    California. 
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10.  Calochortus  purdyi  Eastw.     Purdy's  Star  Tulip.     Fig.  1066. 


Calochortus  fiirdvi  Eastw.    Proc.   Calif.   Acad.    III.    1  :    137. 
pi.  11.      1898.  " 


Stem  rather  stout,  2-3  dm.  liigh,  glaucuiis, 
branching,  not  bulbiferous  at  base.  Flowers  2  to 
several,  broadly  open-campanulate ;  sepals  elliptic 
to  narrowly  ovate,  abruptly  acuminate,  tinged 
with  purple,  12-15  mm.  long;  petals  15-20  mm. 
long,  broadly  obovate-cuneate,  rounded  or  ab- 
ruptly acute  at  apex,  somewliat  arched,  creamy 
white,  tinged  with  purple,  bearded  over  the  en- 
tire inner  surface  with  long  hairs,  these  white  on 
the  upper  half  of  the  petal  and  purple  on  the 
lower ;  gland  conspicuous,  semi-circular,  covered 
by  a  densely  hairy  narrow  scale ;  anthers  lan- 
ceolate, abruptly  acuminate,  creamy  white  of 
purple.  4-5  mm.  long,  shorter  than  the  filaments  ; 
capsule  25-30  _mm.  long,  broadly  elliptic. 

Grassy  meadows  and  hillsides,  Humid  Transition  Zone; 
east  of  the  Coast  Ranges,  Seattle  to  Grants  Pass,  Oregon. 
This  species  is  very  closely  related  to  Calochortus  tolmiei, 
from  which  it  is  distinguished  by  the  presence  of  a  scale 
over  the  gland.  Type  locality:  Willamette  \'^alley,  in  the 
foothills  on  dry  gravelly  soil. 


11.  Calochortus  tolmiei  Hook.  &  Am. 
Toluiie's  Star  Tulip.    Fig.  1067. 

Calochortus  tolmiei  Hook.  &  Arn.  Bot.  Beechey  398.      1841. 

Stem  erect  or  ascending,  slender  and  flexuous,  usu- 
ally branched,  15-45  cm.  high.  Flowers  2  to  several, 
open-campanulate ;  sepals  oblong-lanceolate,  12-18  mm. 
long,  tinged  with  purple ;  petals  creamy  white  tinged 
with  purple,  cuneate-obovate,  15-20  mm.  long,  bearded 
over  the  entire  inner  surface  with  long  hairs,  these 
on  the  lower  part  of  petal  purple,  on  the  upper  white ; 
the  gland  without  a  scale,  but  the  upper  circular  edge 
with  a  dense  fringe  of  reflexed  hairs  ;  anthers  lanceo- 
late, acute,  5  mm.  long ;  capsule  elliptic,  acute  at  both 
ends,  2-3  cm.  long,  nodding. 

On  dry  grassy  plains  of  the  Transition  Zone;  Willamette 
Valley,  Oregon.  Type  locality:  "on  the  banks  of  the  Wahlamet 
(Willamette)    River.' 


12.  Calochortus  apiculatus  Baker. 


Baker's  Star  Tulip. 


Fig. 


1068. 


Calochortus  apiculatus  Baker,  Tourn.  Linn.  Soc.  14:    305. 
1875. 


Stem  2-4  dm.  high,  flexuous.  Flowers  1-9, 
umbellate,  on  slender  elongated  pedicels,  erect, 
campanulate ;  sepals  lanceolate,  15-20  mm.  long, 
acute,  greenish  white ;  petals  pale  yellow,  20-25 
mm.  long,  obovate,  obtuse,  sparsely  hairy  on 
the  inner  surface ;  gland  without  scale  ;  anthers 
6-8  mm.  long,  acuminate,  equalling  the  filaments ; 
capsules  nodding,  20-30  mm.  long,  oblong. 


Moist  woods  of  the  Canadian  Zone;  British  Columbia 
to  Idaho  and  eastern  Washington.  Type  locality:  prob- 
ably close  to  where  Washington,  British  Columbia  and 
Idaho  meet. 


436 


LILIACEAE 


13.  Calochortus  lobbii  (Baker)  Purdy. 
Lobb's  Star  Tulip.     Fig.  1069. 

CalocJwrtiis   ele^ans  lobbii  Baker,   Tourn.   Linn.   Soc.    14:     305. 
1875. 

Calochortus  lobbii  Purdy,  Proc.  Calif.  Acad.  III.  2:  122.     1901. 
Calochortus    subalpinus    Piper,    Contr.    Nat.    Herb.     11:     195. 
1906. 

Stems  flexuoiis,  erect,  15-20  cm.  high.  Sepals 
lanceolate-ovate,  15-25  mm.  long,  strongly  arched  at 
base  forming  a  shallow  pit  marked  by  a  purple 
spot  inside ;  petals  creamy  white,  purplish  at  base, 
obovate  or  rhombic-orbicular,  2-3  cm.  long,  slightly 
hairy  over  the  inner  surface  above  the  gland,  to  near 
the  apex  ;  gland  minutely  puberulent,  covered  above 
by  a  narrow  entire  scale,  this  covered  with  long 
retrorse  hairs ;  anthers  7-8  mm.  long,  long-beaked, 
sagittate  at  base,  equalling  the  broadly  winged  fila- 
ments ;  capsule  nodding,  2-3  cm.  long,  narrowly 
elliptic,   acutish   at   both    ends. 

Subalpine  slopes  and  meadows,  Hudsonian  Zone;  Mount 
Adams,  Washington,  to  the  Three  Sisters,  Oregon.  Type 
locality:  Mount  Jefferson,  Oregon. 


14.  Calochortus  nudus  S.  Wats. 
Naked  Star  Tulip.    Fig.  1070. 

Calochortus  elegans  subclavatus  Baker,   Tourn.  Linn.  Soc. 

14:  305.      1875. 
Calochortus   nudus   S.    Wats.    Proc.   Am.    Acad.    14:    263. 

1879. 

Stem  very  slender,  rather  weak,  5-10  cm. 
high.  Flowers  1-7,  in  a  single  umbel,  open- 
campanulate,  erect ;  sepals  narrowly  oblong- 
ovate,  acute,  10-12  mm.  long ;  petals  greenis'i 
white  or  lilac,  12-16  mm.  long,  obovate,  rounded 
or  obtuse,  denticulate,  glabrous  on  the  inner 
surface,  or  sometimes  with  a  few  hairs  at  the 
ends  of  the  narrow  closely  appressed  scale 
covering  the  upper  margin  of  the  gland;  anthers 
oblong,  4-6  mm.  long,  blue,  a  third  shorter  than 
the  subulate  filaments ;  capsule  oblong,  acute  at 
both  ends,  15-20  mm.  long. 

Moist  grassy  places,  Transition  and  (mainly)  Cana- 
dian Zones;  Sierra  Nevada,  California,  from  Plumas  to 
Tulare  Counties.  Type  locality:  Yosemite  Valley,  Cali- 
fornia. 


15.  Calochortus  umbellatus  \\'oud. 
Oakland  Star  Tulip.    Fig.  1071. 

Calochortus    umbellatus    Wood,    Proc.    Acad.    Philad.     1868:    168. 

1868. 
Calochortus  collinus  Lemmon,  Erythea  3:   49.      1895. 

Stem  8-30  cm.  high,  flexuous.  Umbel  usually  5-10- 
fiowered ;  sepals  ovate  to  oblong-lanceolate ;  greenish 
white  rarely  tinged  with  lilac,  12-17  inm.  long;  petals 
white,  rarel}'  tinged  with  lilac,  broadly  cuneate-obovate, 
15-20  mm.  long,  truncate-rounded,  denticulate,  naked 
except  for  a  few  hairs  on  either  side  and  just  above 
the  gland ;  scale  triangular,  appressed  to  the  upper 
portion  of  the  gland,  fimbriate  on  the  margin ;  fiiainents 
twice  as  long  as  the  anthers,  slender;  anthers  oblong, 
obtuse,  3  mm.  long,  white ;  capsule  nodding,  broadly 
elliptic,  rounded  at  both  ends,  10-12  mm.  long  and  nearly 
as  broad. 

On  dry,  wooded  hillsides.  Upper  Sonoran  Zone;  California 
Coast  Ranges,  Lake  and  Mendocino  to  Marin  and  Alameda  Coun- 
ties.    Type  locality:   Oakland,  California. 
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16.  Calochortus  uniflorus  Hook.  &  Am. 
Large-flowered  Star  Tulij).    Fig.  1072. 

Calochortus  uniflorus  Hook.  &  Arn.   Bot.  Beechey.  398.    pi.  94. 
1841. 

Calochortus  lilucmus  Kell.   Proc.   Calif.  Acad.   2:    5.      1858. 

Stem  10-25  cm.  high,  flexuous,  usually  branchcl, 
bulbiferous  near  the  base.  Umbels  1-3,  and  usually 
1-4-flowered,  sepals  ovate  to  oblong-lanceolate,  12-10 
mm.  long,  greenish  lilac ;  petals  lilac  often  with  a 
purple  spot  on  each  side  of  tlie  gland,  cuneate, 
nearly  truncate,  denticulate,  20-25  mm.  long,  naked 
above,  sparingly  hairy  just  above  the  gland;  gland 
shallow,  not  pitted,  with  a  narrow  appressed  tri- 
angular scale ;  filaments  slender,  twice  the  length 
of  the  anthers ;  anthers  oblong,  4  mm.  long,  obtuse, 
lilac;  capsule  elliptic,  rounded  at  both  ends,  10-15 
mm.  long,  nodding. 

Wet  meadows,  Upper  Sonoran  and  Humid  Transition 
Zones;  Coast  Ranges,  from  the  Siskiyou  Mountains,  near 
Grants  Pass,  Oregon,  to  Monterey,  California.  Type  locality: 
Monterey,   California. 


C#'*"L.a 
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17.   Calochortus  lyallii  Baker. 
Lyall's  Star  Tulip.    Fig.  1073. 

Calochortus  lyallii  Baker,  Journ.  Linn.   Soc.   14:   305.      1875. 

Calochortus    citiatus    Robins.    &    Seaton,    Bot.    Gaz.     18:    238. 
1893. 

Stem  flexuous,  15-20  cm.  high.  Flowers  2-8, 
erect,  broadly  campanulate ;  sepals  greenish  white, 
lanceolate,  acuminate,  8-15  mm.  long;  petals  white 
tinged  with  bluish  purple,  scarcely  longer  than  the 
sepals,  narrowly  ovate,  acute,  conspicuously  ciliate 
on  the  margins,  glabrous  except  the  yellow  doubly 
fringed  lunate  scale  ;  stamens  half  as  long  as  petals  ; 
anthers  4-5  mm.  long,  oblong,  sagittate,  apiculate ; 
capsule  erect  in  front,  elliptic,  14-18  mm.  long, 
acutely  3-winged. 

Grassy  slopes  among  pines,  of  the  Hudsonian  Zone; 
Wenatchee  Mountains,  eastern  Washington.  Type  locality:  "Co- 
lumbia lirittanica  ad  apicem  mentis  alt  5,800  pedes  inter  fluv. 
Columbia  et  Yakima." 


18.  Calochortus  shastensis  Purely. 
Shasta  Star  Tulip.     Fig.  1074. 

Calochortus  shastensis   Purdv,    Proc.    Calif.    Acad.    III.    2: 
125.      1901. 

Calochortus    nudus    shastensis    Jepson,    Fl.     Calif.     1:     301. 
1921. 

Stem  slender,  erect,  10-25  cm.  high.  Sepals 
ovate,  acute  or  acuminate  10-12  mm.  long,  green 
without,  spotted  with  purple  near  the  base  within  ; 
petals  white  or  lilac,  broadly  fan-shaped,  15  mm. 
long,  broadly  obtuse  or  somewhat  truncate  at 
apex,  denticulate,  naked  or  sometimes  with  a  few 
hairs  above  the  gland ;  scale  ascending,  fringed ; 
filaments  slender,  6  mm.  long ;  anthers  linear- 
oblong,  4  inm.  long,  obtuse  at  the  apex,  slightly 
sagittate  at  base,  creamy  white  or  lilac  ;  capsule, 
strictly  erect,  elliptic,  acutish  at  both  ends,  15-20 
mm.  long. 

Open  moist  meadows,  in  the  Transition  Zone;  Siskiyou 
and  Shasta  Counties,  California.  Type  locality:  open 
moist  meadows  in  the  vicinity  of  Sisson,  Shasta  County, 
California. 


438 


LILIACEAE 


19.     Calochortus  longebarbatus  S.  \\'ats.     Long-haired  Star  Tulip.     Fig.  1075. 

-n  Calochortus  longebarbatus  S.   Wats.   Proc.  Am.  Acad.   17:  381. 

1SS2. 

Stem  slender,  about  25-35  cm.  high,  bulbiferous 
near  the  base.  Flowers  1  or  2,  campanulate,  erect; 
sepals  lanceolate,  15-20  mm.  long;  petals  lilac,  yellow- 
ish at  base,  obovate,  20-25  mm.  long,  rounded  at  the 
summit  and  erose-denticulate,  nearly  naked  except 
at  gland,  this  bordered  with  long  flexuous  hairs; 
anthers  narrowly  oblong,  obtuse,  half  the  length  of 
the  slender  filaments,  3-4  mm.  long;  capsule  20-25 
mm.  long,  broadly  elliptic,  abruptly  pointed  at  both 
ends,  conspicuously  winged. 

In  low  grassy  ground,  Upper  Sonoran  and  Arid  Transition 
Zones;  Klickitat  County,  Washington,  and  adjacent  Oregon. 
Type  locality:  "Falcon  Valley,  Klickitat  County,"  Washington. 


20. 


Calochortus  nitidus  Dougl. 


Brilliant  Alariposa. 


Fig. 


1076. 


Calochortus  nitidus  Dougl.  Trans.  Hort.  Soc.   7:   277.  pi.  9. 

1830. 
Calochortus  favonaccus  Fernald,  Bot.  Gaz.   19:   335.     1894. 

Stem  erect,  stift',  3-4  dm.  high.  Umbel  1-4- 
flowered ;  sepals  purplish,  ovate-lanceolate,  petals 
cuneate-obovate,  30-35  mm.  long,  lavender  to 
purple,  with  a  lunate  dark  purple  band  immedi- 
ately above  the  gland,  long-villous  over  the  lower 
third,  long-ciliate  on  the  margin  to  the  denti- 
culate summit ;  gland  small,  orbicular,  covertd 
wath  yellow  hairs ;  filaments  10  mm.  long,  dilated 
below ;  anthers  oblong,  obtuse  6-8  mm.  long ; 
capsule  broadly  elliptic.  20  mm.  long,  broadly 
winged,  abruptly  rounded  to  the  short  beak. 

Grassy  hillsides  and  meadows,  of  the  Transition  Zone; 
eastern  Washington  to  Montana  and  northeastern  Oregon. 
Type  locality:  "on  the  chain  of  the  Columbia,  fron^  the 
confluence  of  the  Spokane  River  upwards." 

21.  Calochortus  greenei  S.  Wats.     Greene's  Alariposa.     Fig.  1077. 

Calochortus  grccnci  S.    Wats.    Proc.   Am.   Acad.    14:   264.      1879. 

Stem  stout,  3-4  dm.  high,  usually  branched.  Flow- 
ers 2-5.  erect,  open-campanulate ;  sepals  oblong-lan- 
ceolate, greenish  tinged  with  lilac  on  the  inner  sur- 
face, and  with  a  yellowish  hairy  spot  above  the 
base ;  petals  lilac,  barred  with  yellow  below,  fan- 
shaped,  39-40  cm.  long,  strongly  pitted  and  arched, 
thinly  villous  on  the  upper  part  of  the  inner  surface, 
densely  so  on  the  lower  with  yellow  hairs ;  gland 
densely  villous  above  the  broad  transverse  laciniate 
scale:  anthers  obtuse,  10  mm.  long;  capsule  25  mm. 
long,  15  mm.  liroad,  attenuate  at  apex  into  a  stout 
lieak,  8-12  nun.  wide. 


A  little  known  si)ecies  of  northern  California.  Collected  in 
Siskiyou  and  Modoc  Counties.  Type  locality:  Siskiyou  County, 
California. 
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22.   Calochortus  howellii  S.  A\'ats. 
Howell's  Alariposa.     Fig".  1078. 

Calochortus    luKvcllii   S.    Wats.    I'roc.    Am.    Acad.    23:    266. 
1888. 

Stem  erect,  3-4  dm.  high,  often  branched.  Basal 
leaf  about  equaUing  the  stem,  8-12  mm.  wide; 
cauline  leaf  solitary,  narrowly  lanceolate,  attenu- 
ate, about  5  cm.  long;  bracts  2-4  cm.  long;  pedi- 
cels erect,  5-10  cm.  long ;  flowers  open-campanu- 
late,  erect ;  sepals  ovate,  acuminate,  20  mm.  long ; 
petals  white,  rounded  at  apex,  denticulate,  25 
nun.  long,  the  margin  slightly  ciliate  toward  the 
base,  inner  surface  covered  with  short  crisped 
hairs,  those  immediately  above  the  gland  denser 
and  dark  greenish ;  gland  transversely  oblom^-. 
densely  clothed  with  short  yellow  hairs ;  anthers 
oblong,  acute  and  spiculate,  6-7  mm.  long ;  capsule 
elliptic,   acute,    18-20   mm.   long. 

Transition  Zone;  southern  Oregon,  from  the  vicinity 
of  Roseburg  to  the  Siskiyou  Mountains.  Type  locality': 
near  Waldo,  Oregon. 


23,  Calochortus  eurycarpus  S.  AVats. 
Big-pod  Mariposa.     Fig.  1079. 

Calochortus   eur\cart>us    S.    Wats.    Bot.    King    Expl.    348. 
1871. 

Calochortus   nitidus  ctirvcarpus  Henderson,   Bull.   Torrey 
Club  27:  356.      1900.' 

Stem  erect,  stiff  25-45  cm.  high.  Umbels  1-4- 
flowered ;  sepals  ovate-lanceolate,  long-acumi- 
nate, usually  exceeding  the  petals ;  petals  white 
to  lavender,  with  a  conspicuous  orbicular  indigo 
spot  in  the  middle,  25-45  mm.  long,  sparingly 
long-villous  around  the  small  round  gland,  this 
covered  with  short  yellow  hairs  completely  con- 
cealing the  narrow  scale  at  the  base ;  filaments 
dilated  below,  10  mm.  long;  anthers  oblong  6-3 
mm.  long;  capsule  elliptic,  20-25  mm.  long, 
broadly  winged,  abruptly  rounded  at  apex  to 
the  short  beak. 

Open  meadows,  of  the  Canadian  Zone;  Blue  Moun- 
tains, eastern  Oregon,  to  Montana  and  northern  Nevada. 
Tvi)e     locality:     "East     Humboldt     Mountains,     Nevada, 

7,000-9,500  feet  altitude." 


24.  Calochortus  catalinae  S.  W  ats. 
Catalina  Mariposa.     Fig.  1080. 

Calochortus  catalinae  S.  Wats.   Proc.  Am.  Acad.   14:   268.      1879. 
Calochortus  lyoni  S.   Wats.   Proc.  Am.   Acad.   21:  455.      1886. 

Stems  erect,  25-70  cm.  liigh,  branching,  leafy,  often 
liulbiferous.  Leaves  flat;  flowers  1-several,  terminating 
the  branches ;  sepals  green,  spotted  with  purple  near  the 
base  within ;  petals  3-5  cm.  long,  cuneate.  longer  than 
wide,  white  tinged  with  lilac,  to  lilac-purple,  with  an 
obnvate  maroon-colored  area  surrounding  the  gland  and 
extending  to  the  base,  naked  except  for  a  few  scattered 
hairs  above  the  gland ;  gland  covered  with  rather  long 
reflexed  hairs;  filaments  deep  purple,  slender,  dilated 
below.  10-12  mm.  long;  anthers  narrowly  oblong,  obtuse, 
6-7  mm.  long;  capsule  linear-oblong,  obtuse  at  both  ends, 
25-35  mm.  long,  8-10  mm.  wide. 

Grassy  hills-  and  mesas  usually  in  heavy  soil.  Upper  Sonoran 
Zone;  southern  California  from  Santa  Barbara  to  San  Diego  Coun- 
ties, also  on  the  Channel  Islands.  Type  locality:  Santa  Catalina 
Island. 
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25.     Calochortus  clavatus    S.  Wats.     Clul)-haired  Mariposa.     Fig.  1081. 


Calochortiis  cla-ratiis  S.  \\'ats.  Proc.  Am.  Acad.   14:  265. 
1879. 

Stem  stout,  stiff,  simple  or  usually  branched, 
4-18  dm.  high,  not  bulbiferous.  Leaves  deeply 
cliannelled ;  flowers  in  a  2-5-tlowered  ter- 
minal umbel  scattered  along  the  stem  on 
the  shorter  branches ;  sepals  ovate,  yellowish 
within ;  petals  34—45  mm.  long,  broadly  fan- 
shaped  and  strongly  arched,  with  a  broad  claw, 
nearly  truncate  at  apex,  deep  yellow  with  a 
usually  reddish  brown  claw,  and  a  reddish 
brown  band  above  the  hairy  zone,  the  sides  of 
the  gland  and  the  lower  half  of  the  petals 
hairy  with  yellow  club-shaped  hairs ;  gland 
deep,  co\'ered  with  short  matted  hairs  ;  anthers 
oblong,  obtuse,  10-12  mm.  long,  red-brown; 
capsule  lanceolate,  long-attenuate,  6-7  cm.  long. 

Wooded  canon  slopes.  Upper  Sonoran  Zone;  San 
Benito  County  to  the  Santa  Monica  Mountains,  Los 
Angeles  County,  California;  also  in  Mariposa  County, 
according  to  Purdy.  Type  locality:  San  Luis  Obispo, 
California. 


26.  Calochortus  concolor  (Baker)    Purely. 
Golden-bowl  Mariposa.     Fig.  1082. 

Calochortus  hiteus  concolor  Baker,  Garden  48:  440.     1895. 
Calochortus   concolor   Purdy,    Proc.    Calif.    Acad.    III.    2:    135. 

1901. 

Stems  stout.  3-5  dm.  high,  mostly  simple.  Leaf 
linear-lanceolate,  glaucous,  deeply  channelled ; 
cauline  leaves  1-5,  linear-attenuated,  involute,  6-lU 
cm.  long ;  sepals  25-30  mm.  long,  ovate-lanceolate, 
acute,  broadly  scarious-margined,  yellow  within  and 
usually  with  a  purple  spot  near  the  base ;  petals  a 
deep  yellow,  sometiines  tinged  with  purple,  with  or 
without  a  purple  area  abo\  e  and  below  the  gland. 
fan-shaped,  25-35  mm.  long  and  as  broad,  the  lower 
third  covered  with  erect  yellow  hairs ;  gland  small, 
oblong;  anthers  yellow,  8-10  mm.  long,  nearly  twice 
the  length  of  the  broad  filaments ;  capsule  strongly 
3-angled  with  thickened  margins,  attenuate  at  apex. 

Dry  hillsides,  Upper  and  Lower  Sonoran  Zones;  southern 
slopes  of  the  San  JBernardino  Mountains  to  northern  Lower 
California.  Type  locality:  Laguna,  San  Diego  County,  Cali- 
fornia. 


27.    Calochortus  kennedyi  Porter 


Red  or  Kennedy's  Mariposa.     Fig.   1083. 

Calochortus  kennedyi  Porter,    Bot.   Gaz.   2:   79.      1877. 
Calochortus    speciosus    Tones,    Contr.    West.    Bot.    14:    27. 
1912. 

Stems  simple,  stout,  glaucous,  10-25  cm.  high. 
Basal  leaves  narrowly  linear,  deeply  channelled, 
glaucous,  about  equalling  the  stem ;  stem  leaves, 
1  or  2  or  sometimes  wanting,  3-5  cm.  long,  thick- 
ish  and  recurved,  broadly  scarious-margined ; 
umbels  2-4-flowered ;  sepals  ovate,  acute,  20-30 
mm.  long,  orange-red  witliin,  usually  with  a  con- 
spicuous brown  spot  at  liase ;  petals  cuneate- 
obovate,  apiculate  at  apex,  25-35  mm.  long,  bright 
orange-red,  the  claws  usually  brownish-purple, 
naked  except  for  a  few  scattered  hairs  about  the 
gland,  this  small,  round,  covered  with  very  short 
matted  hairs ;  anthers  oblong-ovate,  obtuse, 
purple,  6-8  mm.  long;  filaments  dilated,  half  the 
length  of  the  anthers ;  capsule  stout,  linear-lan- 
ceolate, 4-5  cm.  long. 

Dry  gravelly  hills  and  mesas  of  the  de.sert  region, 
Sonoran  Zones;  Mount  Finos.  Ventura  County,  and  the 
desert  slopes  of  the  Tehachapi  Mountains  to  southern  Ne- 
vada and  Arizona.    Type  locality:  Kern  County,  California. 
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28.  Calochortus  macrocarpus  Dougl. 
Green-banded  Star  Tulip.     Fig.  1084. 

Calochortus   iiiaciocarpus   Dougl.   Trans.   Hort.   Soc.   7:     276. 

pl.  8.     1830. 
Calochortus  cyaticus  A.  Nels.  Bot.  Gaz.  53:    219.     1912. 
Calochortus  inaculosus  A.   Nels.  6c  Macbr.  Bot.  Gaz.  56:    471. 

1913. 

Stem,s  rather  stout,  strict,  3-5  dm.  high,  glaucous. 
Leaves  several,  linear,  revolute  becoming  recurved, 
5-10  cm.  long;  bracts  similar,  equalling  the  very 
stout  pedicels ;  flowers  usually  2,  campanulate ; 
sepals  lanceolate  long-acuminate,  35-45  mm.  long, 
with  broad  scarious  margins,  tinged  with  purple 
within ;  petals  obovate,  30-45  mm.  long,  acute  or 
acuminate,  purple  with  yellow  base,  with  a  prom- 
inent green  band  down  the  middle,  sparsely  clothed 
with  yellow  hairs  on  both  sides  of  the  gland  and 
for  a  short  distance  above  ;  anthers  lanceolate,  but 
obtuse,  10-12  mm.  long;  capsule  lanceolate,  45  mm. 
long,  8  mm.  thick,  very  narrowly  winged. 

Dry  plains  and  hillsides.  Upper  Sonoran  and  Transition 
Zones;  British  Columbia  to  Montana  and  northern  Cali- 
fornia. In  the  Pacific  States  it  is  east  of  the  Cascade 
Mountains  e-xtending  from  Washington  to  Modoc  Coimty, 
California.  Type  locality:  "dry  barren  grounds  around  the 
Great  Falls  of  the  Columbia  and  on  the  summit  of  the  low 
hills  between  them  and  the  Grand  Rapids." 


29.  Calochortus  nuttallii  Torr 


Sego 


Lily, 


Fig. 
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Calochortus  nuttallii  Torr.  Stansbury  Expl.   397.      1855. 
Calochortus   e.vcavatus  Greene,   Pittonia  2:    71.      1890. 
Calochortus  discolor  Davids.   Bull.   S.   Calif.   Acad.   14:     11. 
Calochortus   cajuf>estris   Davids.   Bull.   S.   Calif.  Acad.    14: 


1902. 
12.      1915. 


Stem  simple,  2-4  dm.  high.  Leaves  very  glaucous,  some- 
what fleshy,  narrowly  linear,  10-15  cm.  long,  the  cauline 
1  or  2,  deeply  channelled  and  more  or  less  recurved  ;  umbel 
2-4-flowered ;  sepals  ovate-lanceolate,  about  two-thirds  the 
length  of  the  petals,  erect  or  the  tips  slightly  recurved, 
broadly  scarious-margined,  usually  with  a  conspicuous  dark 
purple  spot  (sometimes  two)  near  the  base;  petals  cuneate- 
obovate,  25-35  mm.  long,  obtuse  or  abruptly  acute  at  apex, 
white  tinged  with  purple  above  and  often  down  the  middle, 
dark  purple  around  the  gland  and  on  the  claw ;  sparsely 
hairy  around  the  glands  or  entirely  naked,  the  hairs  yellow- 
ish with  dark  purple  bases  ;  gland  rounded,  yellow,  deeply 
impressed ;  anthers  yellow,  oblong,  obtuse,  10  mm.  long, 
exceeding  the  filaments;  capsule  lanceolate,  attenuate  above 
the  middle,  4—5  cm.  long. 

Dry  gravelly  slopes  and  ridges,  Upper  Sonoran  and  Transition 
Zones:  eastern  Washington  to  the  eastern  slopes  of  the  Sierra  Ne- 
vada and  the  mountains  of  southern  California,  east  to  South  Dakota 
and  New  Mexico.  Type  locality:  Salt  Lake  Valley.  Utah.  A 
variable  and  perhaps  composite  species  as  here  treated.  The  south- 
ern California  plants  are  more  slender  with  a  less  depressed  gland 
and  yellow  anthers.  Calochortus  excaz-atus  Greene  has  a  deeply  de- 
pressed   puriile  gland   and   purple  anthers,   and   is   probably  worthy   of 


at  least   varietal   distinction. 


30.  Calochortus    davidsonianus    Al^rams. 
Davidson's  Mariposa.     Fig.  1086. 

Stem  simple  or  usually  branched,  3-6  dm.  high, 
not  bulbiferous  at  base.  Basal  leaves  usually  2  -ir 
3,  about  10  cm.  long,  4-6  mm.  wide ;  flowers  termi- 
nating the  branches,  or  appearing  in  2-flowered  um- 
bels ;  calyx  lanceolate,  long-acuminate,  recurved, 
usually  nearly  equalling  the  petals,  lavender  on  the 
inner  surface  with  purple  spots  near  the  base  ;  petals 
broadly  fan-shaped,  25^5  mm.  long,  rounded  at  apex, 
lilac-purple  to  the  very  short  deep  purple  claw, 
sparsely  hairy  over  the  lower  third  with  yellowish 
somewhat  tangled  hairs:  gland  (sometimes  wanting) 
obovate,  covered  with  short  glutinous  hairs  ;  anthers 
oblong,  obtuse,  purple,  4-6  mm.  long,  shorter  than  the 
dilated  deep  purple  filaments ;  capsule  linear  5-6  mm. 
long,  5-6  mm.  wide,  attenuate  at  apex. 

On  grassy  or  chaparral-covered  hillsides.  Upper  Sonoran 
Zone;  Santa  Barbara  to  .San  Diego  Counties.  Type:  grassy 
slopes  between  the  Onofre  Mountains  and  the  sea,  San 
Diego   County,   Abrains  3275.      1903. 
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31.  Calochortus  splendens  Dougl. 

Splendid  Alariposa.     Fig".  1087. 

Calochortus  splendens  Dougl.;  Benth.  Trans.  Hort.  Soc.  II. 
1:  411.  pi.  15.      1835. 

Stems  branching",  4-6  cm.  high,  not  bulbiferous 
at  base.  Flowers  terminating  the  branches  or 
often  only  2  and  then  umbellate ;  sepals  lanceolate, 
long-acuminate,  usually  recurved,  with  purple 
spot  near  the  base,  about  two-thirds  the  length 
of  the  petals ;  petals  3-5  cm.  long,  broadly  fan- 
shaped,  rounded  at  apex,  lilac  purple  to  the  very 
short  dark  purple  claw,  sparsely  hairy  with  long 
tangled  hairs  from  near  the  middle  to  about  5 
mm.  from  the  gland ;  gland  covered  with  very 
short  glutinous  hairs,  or  these  sometimes  want- 
ing ;  anthers  lilac  to  blue,  narrowly  linear-lanceo- 
late, acute,  8-10  mm.  long,  equalling  the  dilated 
filaments ;  capsule  linear,  attenuate  at  apex,  2-6 
cm.  long. 

Dry  gravelly  hills,  usually  in  chaparral.  Upper  Sonoran 
Zone;  California  Coast  Ranges,  Santa  Clara  County  to  San 
Luis  Obispo.  Type  locality:  California,  probably  near 
the    San  Antonio   Mission,   Monterey    Coimty. 


32.  Calochortus  palmeri  S. 
Palmer's  Alariposa.     Fig". 


Wats. 
1088. 


Calochortus  palmeri  S.  Wats.  Proc. 
Calochortus  striatus  Parish,  Bull.  S. 


Am.  Acad.   14:  266. 
Calif.  Acad.  1 :  122. 


1879. 
1902. 


Stem  very  slender,  lax  and  flexuous,  3-5  dm. 
high,  glaucous,  not  bulbiferous  near  the  base,  aris- 
ing from  an  oblong  membranously  coated  corm. 
Basal  leaves  1  or  2,  narrowly  linear,  about  10  cm. 
long;  bracts  linear,  scarious-margined;  sepals  ob- 
long, short-acuminate,  the  tip  at  length  recurved ; 
petals  rather  narrowly  obovate-cuneate,  20-25  cm. 
long,  white  to  very  light  purple,  the  claw  brown, 
naked  except  for  a  few  scattering  hairs  surrounding 
the  gland,  this  large,  undefined,  covered  with  short 
linear  hairs ;  anthers  oblong,  obtuse,  6  mm.  long ; 
capsule  very  narrow,  about  25  mm.  long  or  more. 

Alkaline  meadows,  Lower  Sonoran  Zone;  Mojave  Desert, 
southern  California.  Type  locality:  "near  the  Mojave  River," 
probably  Las  Flores  Rancho,   San   Bernardino   County. 


33.  Calochortus  dunnii  Purdv 

1089. 


Dunn's  Alariposa.     F 


!§'• 


2:    147. 


Calochortus  dunnii  Purdy,  Proc.  Calif.   Acad.   III. 
1901. 

Calochortus  palmeri  dunnii  Jepson   &  Ames,    Fl.    Calif.    1: 
294.      1921. 

Stem  slender,  erect,  branching,  3-5  dm.  high, 
not  bullnferous.  Basal  leaves  usually  2,  linear, 
deeply  channelled,  10-20  cm.  long ;  the  stem  leaves 
bract-like,  3-5  cm.  long;  flowers  terminating  the 
branches,  rather  open-carnpanulate ;  sepals  ovate, 
acute,  15  mm,  long,  greenish  white  within  and 
faintly  spotted,  the  tips  not 
broadly  cuneate,  20  mm.  long, 
rounded  at  apex,  white  with 
band  above  the  gland,  naked 
scattering  hairs  on  either  side  of  the  gland ;  gland 
small,  round,  densely  covered  with  short  matted 
hairs ;  anthers  oblong,  obtuse,  mucronulate,  3-4 
mm.  long,  white ;  filaments  dilated  below,  5  mm. 
long ;  capsule  linear,  attenuate  at  apex,  3  cm.  long. 

Dry  gravelly  hillsides  in  open  chaparral.  Upper  So- 
noran Zone;  Cuyamaca  Mountains,  San  Diego  County, 
California.  Type  locality:  "near  Julian,  .San  Diego 
County,   California." 


recurvmg;    petais 
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34.     Calochortus   paludicolus    Davidson. 
Meadow  Mariposa.     Fig.  1090. 

Dwntaniis    Purdy,    Proc.    Acail.    III.      2: 


143. 

1910. 
294. 


Calochortus    spleiidens 

1901.     In  part. 
Caloclwrtus  paludicolus  Davidson,   Bull.    S.   Calif.  Acad.   9:     53. 
Calochortus    palmcri    paludicolus    Tepson    &■    .\nies,    FI.    Calif.     1  : 

1921. 

Stem  A-6  dm.  high,  bulbiferous  at  base.  Basal  leaves  2  or 
3,  15-20  cm.  long,  4-5  mm.  wide;  stem  leaves  2  or  3,  25-50 
mm.  long ;  flowers  usually  2-4,  terminating  the  branches, 
never  umbellate,  sepals  oblong-lanceolate,  acuminate,  15  mm. 
long,  yellowish  within,  with  a  conspicuous  oblong  brown  spot 
toward  the  base,  recurved  in  anthesis ;  petals  fan-shaped, 
rounded  at  apex,  or  somewhat  apiculate,  25  mm.  long,  rose- 
colored,  the  claw  brownish  purple,  hairy  on  the  lower  third 
with  yellowish  hairs;  gland  triangular,  covered  with  short 
hairs;  filaments  brownish  purple,  slender,  7-8  mm.  long; 
anthers  oblong,  obtuse,  4  mm.  long,  white  or  pinkish ;  capsule 
5  cm.  long,  attenuate  at  apex. 

Mountain  meadows  and  stream  banks,  Transition  Zone;  San  Ber- 
nardino and  San  Jacinto  Mountains,  southern  California.  Type  local- 
ity:    meadows,  Bear  Valley,   San  Bernardino   Mountains.   California. 

Calochortus  flexuosus  S.  Wats.  Am.  Nat.  7:  393.  1873.  Stems 
decumbent  or  ascending  more  or  less  flexuous  and  branching;  petals 
broadly  cuneate-obovate,  purple  or  white,  with  yellowish  base;  gland 
rounded,  clothed  with  simple  linear  hairs.  Southern  Nevada,  and  pos- 
sibly adjacent  California,  east  to  southern  Utah  and  Arizona.  Type 
locality;     Las   \'egas,    Nevada. 


35.     Calochortus  leichtlinii  Hocik.  i. 
Leichtlin's  Mariposa.    Fig.  1091. 


pi.  5862.      1870. 
Contr.    West.      Bot. 


Calochortus  leichtlinii  Hook.   f.    B'ot.  Mag.  96: 
Calochortus    nutiallii   suhalpinus   M.    E.    Tones, 
12:   78.     1908. 

Stem  erect,  simple,  2-4  dm.  high,  bulbiferous  at  base. 
Leaves  narrowly  linear,  strongly  revolute,  the  basal  10-15 
cm.  long,  the  1-3  cauline  similar  but  shorter ;  umbels 
usually  2-flowered ;  sepals  ovate-lanceolate,  about  two- 
thirds  the  length  of  the  petals,  yellowish  within  and  usually 
with  a  deep  purple  sometimes  hairy  spot  below  the  middle ; 
petals  cuneate-obovate,  25-35  mm.  long,  obtuse  or  abruptly 
acute,  white  above  tinged  with  greenish  yellow  or  lilac, 
and  with  a  dark  greenish  purple  spot  above  the  yellow 
gland,  claw  yellow,  sparsely  hairy  around  the  gland,  with 
yellow  hairs,  otherwise  naked ;  gland  somewhat  concealed 
by  long  reflexed  yellow  hairs,  covered  by  a  mat  of  tangled 
whitish  hairs ;  filaments  about  equalling  or  shorter  than 
the  anthers,  pale  yellow ;  anthers  linear-oblong,  more  or 
less  conspicuously  sagittate  at  base,  6-8  mm.  long ;  cap- 
sule lanceolate-attenuate,  above  the  middle,  3-5  cm.  long. 

Open  gravelly  situations,  mainly  Arid  Transition  Zone;  east- 
ern Oregon  to  the  southern  Sierra  Nevada,  eastward  to  South 
Dakota  and  New  Mexico.  Type  locality;  Sierra  Nevada,  Cali- 
fornia. 


36.    Calochortus  invenustus   Greene. 
Plain  Mariposa.    Fig.  1092. 

Calochortus  invenustus  Greene,   Pittonia   2:    71.      1890. 
Calochortus   invenustus   montanus   Parish,    Bull.    S.    Calif.   .Vcad. 

1:   124.     1902. 
Calochortus    montanus    Davidson,    Bull.    S.    Calif.    ,\cad.    9:    54. 

1910. 

Stems  simple,  1-6  din.  high,  bulbiferous  at  base, 
glaucous.  Basal  leaves  1  or  rarely  2,  narrowly  linear, 
15-25  cm.  long,  deeply  channelled,  glaucous;  stem  leaves 
1  or  rarely  2,  5-10  cm.  long,  sometimes  wanting;  uinbel 
2-4-flowered,  sepals  ovate-lanceolate,  acute,  about  two- 
thirds  the  length  of  the  petals,  yellowish  green  within, 
the  tips  rarelj'  recurving ;  petals  narrowly  obovate- 
cuneate,  25-35  mm.  long,  prominently  apiculate  at  apex, 
white,  more  or  less  tinged  with  green,  the  short  claw 
purplish,  sparsely  white  hairy  just  above  the  gland, 
otherwise  naked ;  gland  small,  lanceolate,  purple,  cov- 
ered with  short  matted  hairs ;  anthers  oblong-linear, 
obtuse,  7-8  mm.  long ;  filaments  5-6  mm.  long ;  capsule 
linear,  attenuate  at  apex,  4  cm.  long. 

Dry  gravelly  ridges.  Transition  Zone:  Santa  Lucia  Moun- 
tains, Monterey  County,  and  the  Tchachapi  Mountains,  south  to 
the  Cuyamaca  Mountains,  San  Diego  County,  California.  Type 
locality:  "higher  mountains  to  the  westward  of  the  Mojave 
Desert,"    probably   the    Tehachapi    Mountains. 
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37.  Calochortus  luteus  Dougl.     Yellow  Mariposa.    Fig.  1093. 

Calochortus   luteus   Dougl.;    Lindl.    Bot.    Reg.    19:   />/.    1567. 
1833. 

Calochortus    lenustus    citiiiius    Baker,    Journ.     Linn.     Soc. 
14:   310.      1875. 

Calochortus  luteus  citiinus  S.   Wats.   Proc.  Am.   Acad.   14: 
265.      1879. 

Calochortus  luteus  oculatus  S.   Wats.  Proc.  Am.  Acad.   14: 
265.      1879. 

Calochortus  luteus  robusta  Piirdy,   Proc.   Calif.   Acad.    III. 
2:   139.     1901. 

Stem  stiffly  erect,  slender,  frequently  branch- 
ing 1.5-5  dm.  high,  bulbiferous  at  base.  Basal 
leaves  1  or  2,  narrowly  linear,  10-20  cm.  long, 
2-5  mm.  wide ;  cauline  leaves  1  or  2,  attenuate, 
4-8  cm.  long;  flowers  in  2-3-flowered  umbels 
or  in  robust  plants  a  few  scattered  down  the 
stem  on  lateral  branches;  bracts  3-10  cm.  long; 
pedicels  6-15  cm.  long;  sepals  about  equalling 
the  petals,  oblong-lanceolate  acuminate,  the  tips 
at  length  more  or  less  recurved,  yellow  within ; 
petals  fan-shaped,  25-35  mm.  long  and  as  broad, 
deep  yellow  and  more  or  less  penciled  with 
brown,  hairy  over  the  lower  third  of  the  inner 
surface  with  yellow  hairs ;  gland  broad,  lunate, 
densely  covered  with  matted  ascending  yellow 
liairs ;    anthers   oblong,   obtuse,   pale   yellow,   8-10 

mm.  long;  filaments  slender  scarcely  dilated  below,  equalling  or  little  exceeding  the  anthers; 

capsule  linear-lanceolate,   attenuate  at  apex,  35-50  mm.  long. 

Open  hillsides  in  dry  or  gravelly  ground,  Upper  Sonoran  Zone;  California  Coast  Ranges  from  Mendocino 
to  San  Luis  Obispo  Counties,  also  in  the  foothills  of  the  Sierra  Nevada,  but  here  it  is  usually  replaced  by  the 
varieties.     Type  locality:  California,   probably  Monterey. 

Calochortus  luteus  citrinus  S.  Wats.  Petals  deep  yellow  with  a  prominent  dark  brown  spot  near  the  base, 
not  oculated.  This  variety  is  best  developed  in  the  north  Coast  Ranges  of  California,  in  Mendocino  and 
Sonoma  Counties,  but  it  also  occurs  less  clearly  defined  in  the  foothills  of  the  Sierra  Nevada. 

Calochortus  luteus  oculatus  S.  Wats.  Petals  pale  creamy  white  to  lilac,  with  a  prominent  central  dark 
spot  surrounded  by  a  band  of  yellow;  sepals  also  with  an  eye-spot.  Best  developed  in  the  Sierra  Nevada 
foothills  from  Shasta  to  Butte  Counties,  but  also  found  in  the  north   Coast  Ranges,   California. 


Butterfly  Mariposa. 


Fig-. 


1094. 


38.  Calochortus  venustus  Dougl. 

Calocliortus  venustus  Dougl.;  Benth.  Trans.  Hort.  Soc.   II. 

1:  412.  pi.  15.      1835. 
Calochortus  I'cnustus  lilacinus  Baker,   Card.   Chron.    II.   8: 

70.      1877. 
Calochortus  7'cnustus  purpurea  Baker,  Card.   Chron.   II.   8: 

70.      1877. 
Calochortus    zcuustus    purpurascciis    S.     Wats.     Proc.    Am. 

Acad.   14:  266.      1879. 
Calochortus   vesta   Purdy,   Proc.    Calif.    Acad.    III.    2:    139. 

1901. 
Calochortus   venustus   eldorado    Purdy,    Proc.    Calif.    Acad. 

III.  2:   141.      1901. 
Calochortus  venustus  roseus  Purdy,  Proc.  Calif.  Acad.  III. 

2:  141.      1901. 
Calochortus  venustus  sulphureus   Purdy,    Proc.    Calif.    III. 

2:   141.      1901. 
Calochortus    i^enustus    caroli    Cockerell,    Nature    67:     235. 

1903. 

Stem  Stiffly  erect,  usually  branching,  1-8  dm. 
high,  bulbiferous  at  base  with  1-4  bulblets.  Basal 
leaves  1  or  2,  linear,  10-20  cm.  long,  2-6  mm. 
wide,  glaucous ;  cauline  leaves  1  or  2,  or  some- 
times none,  3-8  cm.  long ;  flowers  in  a  terminal 
1-4-flowered  umbel,  and  in  large  specimens  a 
few  scattered  down  the  stem  on  lateral  branches  ; 
bracts  2)-7  cm.  long,  scarious-margined  below  ; 
pedicels  rather  stout,  5-20  cm.  long;  sepals  oblong- 
lanceolate,  long-acuminate,  the  tips  at  length  revo- 
lute,  25-35  mm.  long  with  a  brownish  spot  sur- 
rounded by  vellow  below  the  middle  within;  petals  broadly  obovate-cuneate,  30-40  mm.  long, 
slightly  rounded  and  erose  at  apex,  white  to  lilac,  with  a  prominent  eye-spot  m  the  middle  and 
commonly  with  a  reddish  blotch  near  the  apex,  frequently  penciled  toward  the  base,  with  scat- 
tered hairs  over  the  lower  one-third  of  the  inner  surface;  gland  lunate,  roundish  or  oblong, 
densely  covered  with  ascending  matted  yellow  hairs  ;  filaments  slightly  dilated  below ;  anthers 
oblong,  obtuse,  7-8  mm.  long,  usually  lilac;  capsule  linear,  5-7  cm.  long. 

Usually  in  light  sandy  soil,  but  also  found  in  adobe  or  even  alkaline  situations,  Upper  Sonoran  and 
Transition  Zones;  California  Coast  Ranges  from  Humboldt  to  Los  Angeles  Counties,  also-  in  the  foothills  ot 
the  Sierra  Nevada,  and  the  Sacramento-San  Joaquin  Valley. 


LILY    FAMILY 


445 


The  species  is  extremely  variable  in  coloration  and  markings.  Some  color  forms  will  appear  fairly  con- 
stant in  a  colony  or  over  considerable  range,  only  to  break  up  into  a  veritable  riot  of  color  forms  elsewhere. 
A  number  of  these  color  strains  have  been  given  varietal  names: 

Calochortus  venustus  purpurascens  S.  Wats.  The  Sierra  Nevada  plants  differ  from  the  Coast  Range  forms 
in  having  relatively  narrow  and  more  deeply  colored  petals,  the  terminal  reddish  blotch  is  more  often  absent, 
the  variation  in  color  especially  in  the  southern  Sierra  Nevada  is  often  to  deep  purple.  Calochortus  venustus 
eldorado  Purdy  was  proposed  as  a  name  applying  to  the  entire  Sierran  variation,  while  [>urpiirascens  S.  Wats, 
was  applied  merely  to  the  purple  forms  of  the  strain. 

Calochortus  vesta  Purdy  is  the  larger  flowered  variation  of  the  north  Coast  Ranges,  marked  with  a  broad 
reddish  or  dark  brown  band  across  the  middle,  instead  of  with  an  eye-spot. 

Calochortus  venustus  caroli  Cockerell  (Calochortus  venustus  purpurascens  Purdy,  not  S.  Wats.).  Flowers 
lilac  to  jiurjile.  with  a  definite  eye-spot,  but  without  the  terminal  reddish  blotch.  This  color  variant  is  common 
in  the  Coast  Ranges  from  San  Francisco  Bay  to  San  Luis  Obispo  County. 

Calochortus  venustus  sulphureus  Purdy.  Flowers  a  light  yellow,  with  "a  central  eye-spot  and  a  terminal 
rose-colored  blotch.  Has  been  found  at  Alcalde,  Kern  County,  and  at  Newhall,  Los  Angeles  County,  the 
southern  limit  of  the  species. 

39.  Calochortus  plummerae  Greene.      Plummer's  Mariposa.     Fig.  1095. 


Calochortus   wcedii  purpurascens   S.   Wats.    Proc.   Am.    Acad.    14: 
265.      1879,  in  part. 

Calochortus  plummerae   Greene,    Pittonia  2:   70.      1890. 

Stem  simple  or  branching,  4-8  dm.  high ;  basal 
leaves  1  or  more,  Ihiear,  convolute,  attenuate  above ; 
cauline  leaves  usually  several,  often  10  cm.  long  or 
more,  narrowly  attenuate ;  flowers  several  and  soli- 
tary on  the  racemose  branches,  or  when  reduced  to  2 
appearing  umbellate ;  sepals  lanceolate,  acuminate,  about 
equalling  the  petals,  tinged  with  purple ;  petals  fan- 
shaped,  somewhat  rounded  at  apex,  30-40  mm.  long, 
purple,  the  margin  entire  or  sometimes  ciliate,  clothed 
to  near  the  apex  with  orange-colored  hairs ;  gland  or- 
bicular, densely  clothed  with  short  hairs ;  anthers 
oblong-lanceolate,  acutish,  10-14  mm.  long,  equalling 
the  dilated  filaments ;  capsule  linear,  acuminate,  5  cm. 
long,  6  miu.  thick. 

Dry  gravelly  hillsides.  Upper  Sonoran  Zone;  Los  Angeles  to 
Riverside  and  Orange  Counties.  Type  locality:  Mill  Creek  Caiion, 
San    Bernardino   Mountains,    California. 


40.  Calochortus  weedii  Wood.     Weed's  Mariposa.     Fig.  1096. 


Calochortus  wcedii  Wood,  Proc.  Acad.  Philad.   1868:   169. 
1868. 

Calochortus  luteiis  weedii  Baker,    Tourn.    Linn.    Soc.    14: 
306.     1874. 

Calochortus    citrinus    Baker,    Bot.     Mag.     101:    pi.    6200. 
1875. 


Stem  simple  or  coinmonly  branching,  3-5  dm. 
high.  Leaves  linear,  long-attenuate,  the  basal 
nearly  equalling  the  stem ;  flowers  1-4,  termi- 
nating the  stiff  branches ;  sepals  ovate-lanceo- 
late, or  lanceolate-acuminate,  shorter  than  or 
exceeding  the  petals,  yellow  within  and  penciled 
with  brown ;  petals  deep  yellow,  penciled  and 
often  bordered  with  orange-brown,  fan-shaped. 
25-35  mm.  long,  truncate-rounded  at  apex,  and 
often  apiculate,  strongly  ciliate  on  the  summit, 
the  entire  inner  surface  above  the  gland  villous 
with  yellow  hairs  ;  gland  orbicular,  4  mm.  wide 
covered  with  reflexed  light  yellow  hairs ;  fila- 
ments 12-15  mm.  long,  dilated  below ;  anthers 
oblong,  obtuse.  8-10  mm.  long;  capsule  linear, 
acuminate.  5  cm.  long. 


Dry  gravelly  hills  and  mesas.  Upper  Sonoran  Zone; 
lyestern  San  Diego  County,  California.  Type  locality: 
San  Diego,   California. 


446 


LILIACEAE 


41.  Calochortus  obispoensis  Lemmon.        Lemmon's  }^Iariposa.     Fig.  1097. 


Calochortus  obispoensis  Lemmon,  Bot.  Gaz.   11:   180.  1886. 
Calochortus  weedii  obispoensis  Purdy,  Proc.  Calif.  Acad.  III.  2: 
133.      1901. 


Stems  simple  or  branched,  from  a  deep-seated 
coarsely  fibrous-coated  bulb.  Leaves  linear,  long- 
attenuate  ;  flowers  usually  several  terminating  the  race- 
mose branches ;  sepals  lanceolate,  long-acuminate,  20 
mm.  long",  orange  within;  petals  oblong-ovate,  10-15 
mm.  long,  deep  orange,  tinged  with  brown,  ciliate 
on  the  margin,  the  region  of  the  gland  covered  with 
long  spreading  orange-colored  hairs,  forming  a  con- 
spicuous tuft,  upper  half  of  petal  but  sparsely  hairy; 
stamens  equalling  the  petals ;  filaments  slender,  8  mm. 
long;    capsule    linear-lanceolate,    attenuate    at   apex. 


Rocky  hillsides,  Upper  Sonoraii  Zone;  San  Luis  Obispo 
County.  Type  locality:  on  dry  stony  hills,  Steele's  Ranch,  near 
San   Luis   Obispo,   California. 


22.    YUCCA  L.  Sp.  PI.  319.     1753. 

Acaulescent  or  arborescent  plants  with  a  woody  simple  or  branched  caudex,  and  soft  or 

usually  rigid  leaves,   entire,   minutely   denticulate  or  hliferous   on   the   margins.     Flowers   in 

large    panicles, "  their    perianth-segments    open-campanulate    to    incurved,    thin    or    thickish. 

Stamens    6,   filaments    enlarged    above ;    anthers    versatile.      Stigmas    sessile    or    on    a    short 

style;  6-lobed  or  notched,  with  the  stigmatic  surface  on  the  wall  of  the  central  cavity.     Fruit 

a  dehiscent  loculicidal  capsule,  or  indehiscent  and  dry  and  spongy,  or  fleshy  and  berry-like. 

Seeds  numerous,  thin  and  flat,  usually  lustrous  black.      [The   Haytien  name.] 

An  American  genus  of  about  30  species.  Most  abundant  in  southwestern  United  States  and  the  Me.xican 
Plateau  region.  Pollination  is  affected  by  the  Yucca  moth,  which  deposits  its  eggs  in  the  cavities  of  the  ovary 
and  then  places  pollen  within  the  stigmatic  tube  of  the  stigma.     Type  species,   Yucca  aloifolia  L. 

Leaves  minutely  denticulate;  perianth-segments  more  or  less  incurved;  stigma  sessile;   fruit  dry  and  spongy. 

1.   Y.    brevifolia. 

Leaves  filiferous   on  the  margin;   perianth-segments  open-camijanulate;   style  evident;   fruit  fleshy. 

Perianth-segments  spreading  from  the  base;  style  very  short.  2.   Y.    niohaz'ensis. 

Perianth-segments  appressed  to  above  the  ovary,  then  spreading;   style  elongated,  2-3  cm.^  long. 

3.    Y.   baccata. 


1.  Yucca  brevifolia  Engelm. 


Toshna  Tree.    Fig.  1098. 


Yucca  draconis  arborescens  Torr.   Pacif.   R.  Rep.  4:   147.      1857. 
Yucca   brevifolia   Engelm.   Bot.   King.    Expl.   496.      1871. 
Yucca  arborescens  Trelease,   Rep.   Mo.   Bot.   Card.    3:    163.      1892. 
Cleisforucca  arborescens   Trelease,    Rep.    Mo.    Bot.    Card.    13:    43. 
1902. 

Tree  8-12  m.  high,  becoming  much  branched  and 
forming  a  rounded  open  head,  with  a  roughened  trunk, 
5-8  dm.  in  diameter,  young  trees  unbranched  until  2-3 
m.  high  and  clothed  nearly  to  the  ground  with  spreading 
or  reflexed  leaves.  Leaves  very  rigid  and  sharp- 
pointed,  forming  large  tufts  at  the  ends  of  the  branches, 
spreading  in  all  directions,  15-25  cm.  long,  10-15  mm. 
wide,  more  or  less  3-sided,  minutely  denticulate ; 
panicle  sessile,  25-35  cm.  long,  dense,  often  short  hispid; 
flowers  greenish  white,  oblong  or  globose;  perianth-seg- 
ments 25-30  nun.  long ;  fruit  ovoid,  5-10  cm.  long,  dry 
and  spongy,  indehiscent. 

One  of  the  most  striking  features  of  the  Mojave  Desert,  Lower 
Sonoran  Zone;  Antelope  Valley,  Los  Angeles  County,  California 
to  Detrital  Valley,  northern  Arizona,  and  the  Beaver  Dam  Moun- 
tains,  southern   Utah.     Type   locality:    not   indicated. 
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2.  Yucca  mohavensis  Sarg-.      Mojave  Yucca.     Fig-.  1099. 

Yucca  mohavensis  Sarg.   Gard.  &  Forest.  9:   104.      1896. 

A  small  tree  or  shrub.  5  m.  high  or  less,  with  a 
simple  or  branched  trunk,  15-20  cm.  in  diameter, 
the  surface  dark  brown  and  scaly  or  often  clothed 
to  the  ground  with  living  leaves.  Leaves  45-50  cm. 
long,  about  3-4  cm.  wide,  thin  and  concave,  smooth, 
with  a  stout  sharp-pointed  apex,  the  margins  sepa- 
rating into  long  pale  filaments ;  flowers  in  dense 
sessile  or  short-stalked  panicles  30-50  cm.  long ; 
perianth-segments  creamy  white  or  the  outer  sur- 
face often  purplish,  25-45  mm.  long;  filaments  more 
or  less  hairy;  st3de  short;  fruit  7-10  cm.  long,  about 
half  as  broad,  baccate.  ' 

Arid  desert  regions,  Lower  Sonoran  Zone;  southern  Xe- 
I'ada  and  northwestern  Arizona,  to  western  edge  of  the  Mojave 
Desert  and  northern  Lower  California,  extending  into  the 
;oastal  region  in  the  San  Gorgonio  Pass  and  the  mesas  and 
foothills  of  Riverside  and  San  Diego  Counties,  California. 
Type  locality:  only  the  general   distribution  given. 


3.  Yucca  baccata  Torr. 
Fleshy-fruited  Yucca.    Fig.  1100. 

i'licca  baccata  Torr.   Bot.   Me.x.    Bound.   221.      1859. 

Caudex  very  short,  usually  appearing  acau- 
lescent,  bearing  a  tuft  of  leaves  on  the  ground 
or  but  little  above.  Leaves  pale  bluish  green, 
4-6  dm.  long,  rigid,  with  a  few  coarse  fibres  on 
the  margin ;  panicle  5-9  dm.  long ;  perianth- 
segments  6-8  cm.  long,  appressed  to  above  the 
ovary  then  spreading;  filaments  papillate;  style 
2-3  cm.  long;  fruit  conical,  very  large,  often 
15-20  cm.  long. 

Rocky  hillsides  in  the  piiton  belt,  Upper  Sonoran 
Zone;  Providence  Mountains,  southeastern  California 
to  southern  Colorado  and  New  Mexico.  Type  locality: 
■"high  tablelands  between  the  Rio  Grande  and  the  Gila." 


23.     HESPEROYUCCA    (Engelm.)    Baker,   Kew   Bull.    1892:    8.      1892. 

Low  plants  with  a  short  woody  caudex,  densely  clothed  with  straight  needle-pointed 
rough-margined  flat  leaves.  Flowers  borne  in  large  panicles  on  an  elongated  erect  flower- 
ing stem;  perianth-segments  thin  concave.  Stamens  6;  filaments  enlarged  above;  antheis 
versatile.  Style  short,  slender ;  stigma  capitate,  long-papillate.  Fruit  an  incompletely  6- 
celled  capsule,  loculicidal;  seeds  thin  flat,  lustrous  black.     [Greek,  meaning  western  yucca.] 

A  monotypic   i;tnus  peculiar  to  southern  California. 

1.  Hesperoyucca  whipplei  (Torr.)    Baker. 
Spanish  Bayonet.     Fig.  1101. 

Yucca  whipl^lci  Torr.  Bot.  Hex.  Bound.  222.      1859. 

Yucca  graminifolia  Wood,   Proc.   Acad.   Philad.    1868:    167.      1868. 

Hesperoyucca  whipplei  Baker,  Kew  Bull.   1892:   8.      1892. 

Subacaulescent  with  a  short  woody  caudex,  densely 
clothed  by  the  needle-pointed  leaves,  forming  a  rounded 
clump  about  50  cm.  broad,  or  sometimes  broader  with  sur- 
rounding daugiiter  clumps  formed  from  suckers.  Leaves 
spreading  in  all  directions,  20-45  cm.  long,  15-20  mm.  wide, 
rigid,  glaucous,  finely  but  sharply  denticulate,  tipped  with 
a  slender  very  sharp  spine ;  flowering  stalk  2-A  m,  higli, 
often  7-10  cm.  in  diameter,  glabrous  ;  panicle  1-1.5  m.  long, 
oblong;  flowers  pendent,  fragrant,  with  creamy  white  peri 
anth-segments.  35-50  mm.  long;  capsule  3-4  cm.  long,  25 
mm.   broad. 

On  chaparral-covered  hills  and  mesas.  Upper  Sonoran  Zone;  Mon- 
terey and  San  Benito  Counties  in  the  Coast  Ranges,  and  Tule  River  in 
the  Sierra  Nevada  to  northern  Lower  California.  Type  locality:  near 
San  Pasqual,  California. 
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24.     NOLINA  Michx.  Fl.  Bor.  Am.  1:  207.     1803. 

Perennial  with  a  thick  woody  trunk,  often  much  dilated  at  the  base, 
ous,  narrowly  linear,  rigid,  finely  serrate.  Flowers  borne  on  a  short  nearly 
stem  in  a  compound  racemose  panicle,  the  main  branches  subtended  by 
pointed  bracts.  Pedicels  jointed  usually  near  the  base,  subtended  by  minute 
Perianth  small,  persistent,  its  segments  6,  1 -nerved.  Stamens  6,  usually 
fertile  flowers ;  filaments  very  short,  slender.  Ovary  sessile,  deeply  3-lobed ; 
recurv-ed ;  ovules  2  in  each  cell.  Fruit  a  capsule,  with  a  thin  inflated  wall, 
irregularly,  exposing  the  rounded  light  colored  seeds.  [Named  in  honor 
French  scientist  of  the  18th  century.] 

About   24   species   native   of  southern   United   States  and   Mexico.      Type   species,   Noliii 

Leaves  with  merely  roughish  margins;     fruit  less  than  12  mm.   broad;    seeds  ovate-oblong. 

1. 
Leaves  strongly  serrate;    fruit  12  mm.  broad;    seeds  subglobose.  2. 


Leaves  numer- 
naked  flowering 
foliaceous    long- 

scarious  bracts, 
abortive  in  the 
style  very  short, 
usuallv  bursting 
of   C.'P.   Nolin, 

a  gcorgiaita   ^lichx. 

A',    bigelovii. 
N.  parryt. 


1.  Nolina  bigelovii  (Torr.)  S.  ^^'ats. 


Bigelow's  Nolina. 


Fig-.  1102. 


Dasylirion   higclovii  Torr.    Pacif.    R.    Rep.   4:    151.      1857. 
Nolina  bigelovii  S.   Wats.   Proc.  Am.  Acad.   14:   247.      1879. 

Caudex  stout  6-lU  dm.  high.  Leaves  flat,  8-12 
dm.  long,  about  2  cm.  wide,  above  the  dilated  base, 
roughish  on  the  margins;  scape  5-6  dm.  long; 
branches  of  the  inflorescence  slender,  5-10  cm.  long, 
jointed  near  the  middle;  perianth-segments  2  mm. 
long,  oblong-linear ;  capsule  6  mm.  long  and  about 
as  broad,  its  walls  ver\-  thin  ;  seeds  ovate  oblong,  3 
mm.   long,   whitish   gray,   distinctly   wrinkled. 


Arid  gravelly  slopes.  Lower  Sonoran  Zone;  western  Ari- 
zona and  the  desert  slopes  of  the  Cuvamaca  Mountains,  sovith- 
ern  California  and  northern  Lower  California.  Type  locality: 
mountain   sides,    Williams  River,  Arizona. 


2.  Nolina  parryi  S.  Wats. 
Parry's  Nolina.     Fig.  1103. 

Nolina  parryi  S.  Wats.   Proc.  Am,  Acad.   14:   247.      1879. 

Caudex  unbranched,  usually  1-2  m.  high. 
Leaves  forming  a  dense  crown  at  the  apex  of 
the  trunk,  spreading  in  all  directions,  rigid, 
thick  and  slightly  concave,  often  1  m.  long, 
about  2  cm.  wide  above  the  dilated  base,  strongly 
serrate;  flowering  stalk  erect,  5-6  dm.  long; 
pedicels  and  branches  of  the  inflorescence 
stout;  perianth-segments  4  mm.  long;  capsule 
15  mm.  long,  and  about  as  broad,  its  walls  thin ; 
seeds  subglobose,  light  browai,  with  very  thin 
transparent  finely  and  irregularly  wrinkled  seed- 
coat. 

Arid  gravelly  slopes.  Lower  Sonoran  Zone;  Morongo 
Caiion,  desert  base  of  the  San  Bernardino  Mountains  to 
the  desert  slopes  of  the  San  Jacinto  Mountains,  and  the 
interior  mesas  and  hills  of  the  coastal  region  in  Riverside 
and  San  Diego  Counties.  California.  Type  locality: 
near  Whitewater,  desert  slopes  of  the  San  Bernardino 
Mountains. 


Family  19.    CONVALLARIACEAE. 

L11.V-OF-THE-V.A.LLEY  Family. 

Scapose  or  leafy-stemmed  herbs,  with  simple  or  branched  rootstocks,  never 
with  bulbs  or  corms.  Flowers  solitary,  racemose,  paniculate  or  umbellate,  regular 
and  perfect.    Leaves  broad,  parallel-veined  and  sometimes  with  cross-veinlets,  the 
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caulint  alternate  or  verticillate,  or  in  Asparagus  and  its  allies,  reduced  to  scales 
bearing  filiform  or  flattened  branchlets  in  their  axils.  Perianth  4-6-parted  with 
separate  segments,  or  oblong,  cylindric  or  urn-shaped  and  6-lobed  or  6-toothed. 
Stamens  3  or  6.  rarely  4,  hypogynous  or  inserted  on  the  perianth ;  anthers  introrse  or 
extrorse,  or  sometimes  laterally  dehiscent.  Ovary  superior,  1-3-celled ;  ovules 
anatroix)us  or  amphitropous ;  style  slender  or  short ;  stigma  mostlv  3-lobed. 
Fruit  a  fleshy  berry ;    rarely  a  capsule.     Seeds  few  or  numerous.     Embrvo  small. 


About  23  genera  and  215  species,  widely  distributed. 

Stamens  3;  fruit  a   1-celled  capsule.  1. 

Stamens  6;   fruit  a  3-celled  berry. 

Leaves  3,  whorled  at  the  summit  of  the  stem.  2. 

Leaves  not  whorled  at  the  summit  of  the  stem. 

Leaves  reduced  to  scales:   branchlets  filiform,   green.  3. 

Leaves  broad;  stems  simple  or  somewhat  branched. 

Leaves  basal;   flowers  solitary   or  umbellate.  4. 

Leaves  alternate,   or  solitary  and  rising  from  the   rootstock  on  a  long  slender  petiole. 
Flowers  in  terminal  racemes  or  panicles. 

Perianth-segments   6.  5. 

Perianth-segments  4.  g' 

Flowers   solitary   or   in    few-flowered   umbels,   drooping. 

Flowers  terminal.  7_ 

Flowers  axillary,   usually  solitary. 

Perianth  narrowly  campanulate.  8. 

Perianth  rotate.  g' 


Scoliof'iis. 
Trim  11)11. 
Asparagus. 
Clintottia. 


Vagnera. 
Unifolium. 

Disporum. 

Streptopus. 
Kruhsea. 


1.     SCOLIOPUS  Turr.  Pacif.  R.  Rep.  4:'  14.^.  pi.  22.     1857. 

Xearly  acaulescent  glabrous  perennial  herbs,  with  a  short  hbrous-rooted  rootstock.  Stem 
very  short,  subterranean.  Leaves  2,  oval  to  lanceolate,  sessile  or  subsessile,  many-nerved 
with  transverse  veinlets,  more  or  less  punctuate  with  purple  dots.  Flowers  in  a  sessile  umbel, 
on  elongated,  more  or  less  recurved  and  tortuous  pedicels,  ill-scented.  Perianth-segments 
6,  distinct,  deciduous;  the  outer  3  spreading,  lanceolate,  several-nerved,  punctate;  the 
inner  erect  and  converging  over  the  pistil,  linear,  3-nerved.  Stamens  3,  attached  at  the 
base  of  the  outer  segments;  filaments  filiform-subulate;  anthers  oblong,  2-celled,  extrorse, 
attached  above  the  middle.  Ovary  sessile,  narrow,  attenuate  at  apex,  strongly  3-angled,  1- 
celled,  with  the  placentae  in  the  thickened  angles;  style  very  short;  stigmas  3,  linear,  re- 
curved, deeply  channelled  on  the  inner  surface,  persistent;  ovules  about  10.  in  2  row-s  on 
each  placenta.  Capsule  oblong-lanceolate,  strongly  3-angled,  thin-membranous,  dehiscing 
irregularly.  Seeds  oblong,  slightly  curved,  sulcate-striate  longitudinally.  [Greek  meaning, 
crooked  foot  or  stalk,  in  allusion  to  the  tortuous  pedicels.] 

Two  species  of  the  Pacific  States.     Type  species,  ScoUopus  bigelovii  Torr. 

Perianth-segments  about  15  mm.  long;  stigmas  5  mm.  long.  1.   5.    bigelovii. 

Perianth-segments  about  8  mm.  long;  stigmas  2  mm.  long.  2.   S.   hallii. 


1.  Scoliopus  bigelovii  Torr.    California  Fetid   Adder's-tongue.     Fig.   1108. 

Scolioptts  bigelovii  Torr.   Pacif.   R.   Rep.   4:    145.  pi.  22.      1857. 

Stem  subterranean,  2-5  cm.  long.  Leaves  elliptic 
to  oblong,  10-20  cm.  long,  5-10  cm.  wide,  obtuse  at 
apex,  sheathing  at  base,  often  mottled  with  dark 
splotches,  peduncle  \tvy  short ;  pedicels  3-12. 
elongated  and  scape-like,  shorter  than  or  exceed- 
ing the  leaves,  more  or  less  tortuous  and  becoming 
strongly  recurved  in  fruit,  flowers  mottled  with 
green  and  purple,  fetid;  outer  perianth-segments 
ovate-lanceolate,  about  15  mm.  long,  spreading  or 
recurving ;  inner  segments  linear-subulate,  about 
equalling  the  outer  segments,  scarcely  over  1  mm. 
wide,  converging  over  the  pistil ;  stamens  5-6  mm. 
long;  stigmas  5-6  mm.  long,  becoming  strongly  re- 
curved; capsule  15-18  mm.  long,  beaked  by  the  per- 
sistent style  and  stigmas. 

Moist  wooded  slopes,  especially  among  redwoods.  Humid 
Transition  Zone;  Humboldt  County  to  the  Santa  Cruz  Moun- 
tains, California.  Type  locality:  "Tamul  Pass,  Marin  County, 
California." 
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2.  Scoliopus  hallii  S.  Wats. 
Oregon  Fetid  Adder's-tongue.     Fig.  1109. 

ScoHot'iis    iHillii    S.     Wats.    Proc.    Am.    Acad.     14:    272. 
1879. 


Stem  very  short,  subterranean,  sheathed  by 
the  old  leaf-bases.  Leaves  2,  oblong-elliptic, 
8-15  cm.  long,  3-5  cm.  wide,  obtuse  at  apex, 
sheathing  at  base,  and  somewhat  petioled ;  pedi- 
cels 1-8,  very  slender,  3-6  cm.  long,  ascending 
in  flower,  recurved  in  fruit;  perianth-segments 
about  8  mm.  long;' the  outer  segments  mottled 
with  yellowish  green  and  purple,  lanceolate  or 
oblancolate,  spreading ;  the  inner  segments 
linear-spatulate,  arched  over  the  pistil ;  stamens 
about  4  mm.  long;  stigmas  recurved,  linear,  2 
mm.  long;  capsule  including  the  beak  about  15 
mm.  long,  brownish  purple. 


On  moist  mossy  banks  along  mountain  streams.  Humid 
Transition  Zone;  western  Oregon.  Type  locality:  Cas- 
cade  Mountains,    Oregon. 


2.     TRILLIUM  L.  Sp.  PI.  339.    1753. 

Glabrous  erect  unbranched  herbs,  with   short  scarred  rootstocks  and  3  leaves  whorled  at 

the  summit  of  the  stem,  subtending  the  sessile  or  peduncled  solitary  bractless  flower.    Solitary 

long-petioled  leaves  are  sometimes  borne  on  the  rootstock.     Perianth  of  2  distinct  series  of 

segments,  the  outer  3  (sepals)   green,  persistent,  the  inner  3   (petals)   white,  pink,  purple  or 

sometimes    greenish,    deciduous    or    withering.      Stamens    6.    hypogynous ;    filaments    short ; 

anthers  linear,  mostly  introrse.     Ovary  sessile,  3-6-angled  or  lobed,  3-celled ;   ovules  several 

or  numerous  in  each  cavity  ;  styles  3,  stigmatic  along  the  inner  side.     Berry   many-seeded. 

Seeds  horizontal.     [Latin  in  allusion  to  the  3-parted  flowers  and  the  3  leaves.] 

About  25  species  of  North  America  and  Asia,  besides  the  following  there  are  12  in  eastern  North  America. 
Type  species,   Trillium  ceniumn  L. 


Flower  distinctly  pedicelled. 

Capsule  winged;    stems  3-6  dm.  high. 

Capsule  globose,  scarcely  angled;    stems  1-2  dm.  high. 
Flower  sessile. 

Leaves  sessile. 

Leaves  long-petioled. 


1.  T.  ovatnm. 

2.  T.  rivale. 

3.  T.  chloropctalum. 

4.  T.  petiolatuin. 


1.  Trillium  ovatum  Ptirsh. 
Western  ^^'ake-robin  or  Trillium.     Fig.  1104. 

Trillium  ovatum  Pursh,  FI.  Am.   Sept.  245.     1814. 

Trillium  calif oruicuni  Kellogg,   Proc.   Calif.  Acad.   2:   50.  /.  2.      1860. 

Trillium   crassifoliitm   Piper,   Erythea   7:    104.      1899. 

Trillium  scouleri  Rydb.   Bull.  Torrey   Club   33:   394.      1906. 

Trillium  venosum  Gates,  Ann.  Mo.  Bot.  Card.  4:   66.  pi.  6,  f.  1.      1917. 

Stem  3-5  dm.  high,  from  a  horizontal  or  suberect  root- 
stock.  Leaves  rhombic-ovate,  5-15  cm.  long,  acute  or  short- 
acuminate,  narrowed  or  somewhat  rounded  to  the  sessile  or 
shortly  petiolate  base ;  pedicel  erect,  25-75  mm.  long ;  sepals 
broadly  oblong-lanceolate  to  narrowly  lanceolate  25-50  mm. 
long;  petals  equalling  or  little  exceeding  the  sepals,  6-25  mm. 
wide,  white  soon  turning  to  deep  rose  color;  anthers  8-15 
mm.  long,  longer  than  the  filaments ;  berry  broadly  ovate, 
somewhat  winged,  12-18  mm.  long. 

Wooded  slopes.  Transition  and  Canadian  Zones;  British  Columbia 
and  Montana,  southward  through  Oregon  and  the  Coast  Ranges  of  Cali- 
fornia to  the  Santa  Cruz  Mountains.  Type  locality:  Cascades  of  the 
Columbia  River.  Considerable  variation  occurs  throughout  the  range  of 
the  species  and  several  of  the  more  striking  forms  have  been  designated 
by  name,  but  all  are  inconstant  even  in  any  given  region  so  that  separa- 
tion seems  impracticable.  But  to  the  plant-breeder  and  floral  gardener 
the  variations  in  size,  color,  and  shape  of  the  flowers  in  this  species  and 
chloropctalum  offer  opportunities  for  the  development  of  many  garden 
varieties. 
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2.  Trillium  rivale  S.  Wats. 
Brook  Trillium.    Fig.  1105. 

Trillium  rizalc  S.  Wats.  Proc.  Am.  Acad.  20:   378.      1885. 

Stem  slender,  10-20  cm.  high.  Leaves  ovate- 
lanceolate,  rounded  or  subcordate  at  base,  acute  or 
acuminate.  25-45  mm.  long ;  petioles  5-25  mm.  long ; 
pedicels  slender,  erect  or  at  length  declinate,  a  little 
shorter  or  longer  than  the  leaves;  petals  15-20  mm. 
long,  white  or  marked  with  purple,  rhombic-ovate, 
acute;  filaments  about  equalling  the  anthers;  berry 
globose,   10-15  mm.  broad,  scarcely  angled. 

Stream  banks.  Humid  Transition  Zone;  Coast  Ranges  and 
the  Siskiyou  Mountains  of  southern  Oregon  and  adjacent  Cali- 
fornia. Type  locality:  Big  Flat,  30  miles  east  of  Crescent 
City,  California. 


3.  Trillium  chloropetalum   (Torr.)   Howell. 
Giant  Wake-robin  or  Trillium.     Fig.  1106. 


Trillium 

1841. 
Trillium 

1857. 
Trillium 

1857. 
Trillium 

273. 
Trillium 
Trilliu  m 

1903. 
Trilliu  m 

4:  50. 
Trillium 

4:   51. 


sessile   gigantcum    Hook.    &    Arn.    Bot.    Beechey,    402. 

sessile    chloropetalum    Torr.    Pacif.    R.    Rep.    4:     151. 

sessile   angustipetalum   Torr.    Pacif.    R.   Rep.    4:       151. 

sessile    calif ornicum    S.    Wats.    Proc.    Am.    Acad.    14: 

1879. 

chloropetalum   Howell,   Fl.    N.   W.   Am.    1:    661.      1902. 

gigantcum    Heller,    Bull.    S.    Calif.    Acad.    Sci.    2:    67. 

giganteum   chloropetalum   Gates,    Ann.   Mo.   Bot.    Hard. 

1917. 
giganteum  angustipetalum  Gates,  Ann.  Mo.  Bot.  Gard. 

1917. 


Stems  stout,  one  or  more  arising  from  the  very 
stout  rootstock,  3-5  dm.  high.  Leaves  round-ovate, 
8-15  ctti.  long,  and  nearly  or  quite  as  wide,  usually 
conspicuously  mottled  with  dark  splotches,  obtuse  to 
somewhat  accuminate  at  apex,  rounded  to  the  sessile 
base;  flowers  sessile;  sepals  narrowly  to  rather  broadly  oblong-lanceolate,  3-5  cm.  long,  petals 
obovate  to  linear-lanceolate.  4-9  cm.  long.  8-35  mm.  wide,  deep  maroon  varying  to  greenish 
yellow  or  white;  anthers  15-25  mm.  long;  berry  strongly  winged,  green  or  red. 

Wooded  slopes.  Transition  Zone;  western  Washington,  where  it  has  been  collected  at  Roy,  southward  to 
San  Luis  Obispo  and  Mariposa  Counties,  California.  Type  locality  :  "Redwoods,"  probably  in  the  vicinity 
of  Point  Reyes,  California,  where  the  greenish  yellow  form  is  prevalent.  From  Mendocino  and  Napa  Coun- 
ties, California,  northward,  the  prevailing  form  is  white  or  yellowish  white,  often  with  a  purple  base.  In  the 
San  Francisco  region  south  to  Monterey  the  maroon  form  is  prevalent;  this  was  originally  described  as 
sessile  gigantcum.  The  narrow-petaled  form  was  described  as  sessile  angustipetalum  Torr.,  from  specimens 
collected  in  the  Mariposa  Big  Tree  Grove.  It  is  the  prevailing  type  in  the  Sierra  Nevada,  but  also  occurs 
in  the  San  Francisco  Bay  region. 

4.  Trillium  petiolatum  Pursh. 
Petioled  Wake-robin  or  Trillium.     Fig.  1107. 

Trillium   petiolatum   Pursh,   Fl.   Am.    Sept.    1:    244.      1914. 

Stems  from  a  short  stout  rootstock,  5-15  cm. 
long,  but  mainly  subterranean,  usually  only  2-3 
cm.  above  the  ground.  Leaves  round-ovate  6-15 
cm.  long,  5-10  cm.  wide,  rounded  or  obtuse  at 
apex,  rounded  at  base  to  a  stout  petiole,  5-12  cm. 
long;  flowers  sessile  in  the  axils  of  the  petioles; 
sepals  oblong-linear,  15-35  mm.  long.  5-7  mm. 
wide,  erect ;  petals  narrowly  oblanceolate,  25-45 
mm.  long,  5-10  mm.  wide,  maroon  color ;  anthers 
10-15  mm.  long,  exceeding  the  stigmas,  on  very 
short  filaments ;  stigmas  slender,  10  mm.  long,  but 
little   spreading. 

Moist  rich  soil  usually  in  copses.  Arid  Transition  Zone; 
eastern  Washington  and  Idaho  south  to  eastern  Oregon. 
Type   locality:   Lolo   River,   Idaho. 
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3.  ASPARAGUS  L.  Sp.  PL  313.   1753. 

Stem  at  first  simple,  fleshy,  scaly,  at  length  much  branched;  the  branchlets  filiform  and 
mostly  clustered  in  the  axils  of  the  scales,  or  in  some  species  flattened  and  linear  to  ovate. 
Howers  small  solitary,  racemose  or  umbellate.  Perianth-segments  equal,  separate  or  slightly 
united  at  the  base.  Stamens  inserted  at  the  base  of  the  perianth-segments ;  filaments  usually 
filiform;  anthers  ovate  or  oblong,  introrse.  Ovary  sessile,  3-celled  ;  ovules  2  in  each  cavity; 
style  slender,  short ;  stigma  3,  short,  recurved.  Fruit  a  globose  berry.  Seeds  few,  rounded. 
[Ancient  Greek  name.] 

About  100  species,  natives  of  the  Old  World.     Type  species,  Asparagus  officinalis  L. 


1.  Asparagus  officinalis  L. 

Asparagus.     Fig.  1110. 

Asparagus  officinalis  L.   Sp.   PI.   313.      1753. 

Roostock  much  branched.  Young  stems  succu- 
lent, edible,  stout,  later  branching,  and  becoming  1-2 
m.  high,  the  filiform  branchlets  1-2  cm.  long,  mostly 
clustered  in  the  axils  of  minute  scales ;  flowers  mostly 
solitary  at  the  nodes,  green,  drooping  on  jointed  fili- 
form pedicels  ;  perianth  campanulate,  about  6  min.  long, 
the  segment's  linear,  obtuse ;  statnens  shorter  than  the 
perianth ;   berry    red,   about  8   mm.   in   diameter. 

Escaped  from  cultivation,  and  naturalized  especially  in  suli- 
saline  or  alkaline   soils.      Native  of   Europe. 


4.    CLINTONIA  Raf.  Jotirn.  Pys.  89:  102.     1819. 

Pubescent,  or  nearly  glabrous,  scapose  herbs,  with  slender  rootstocks,  erect  simple 
scapes,  and  few  broad  petioled  sheathing  basal  leaves.  Flowers  bractless,  terminal,  solitary,  or 
umbellate.  Perianth-segments  separate,  equal  or  nearly  so,  erect-spreading.  Stamens  6, 
inserted  at  the  bases  of  the  perianth-segments,  filaments  filiform  ;  anthers  oblong,  laterally 
dehiscent.  Ovary  2-3-celled ;  ovule  2-several  in  each  cavity ;  style  stout  or  slender ; 
stigma  obscurely  2-3  lobed.  Fruit  an  oval  or  globose,  blue  or  black  berry.  [Name  in  honor 
of  DeWitt  Clinton,  1769-1828,  American  naturalist,  Governor  of   New  York.] 

Six  species.  2  native  of  western  North  America,  2  of  eastern  North  America,  and  2  of  eastern  Asia. 

Flowers  1  or  2  white. 
Flowers  umbellate,  deep  red. 


1.  C.    uni flora. 

2.  C.  andrcwsiana. 


1.  Clintonia  uniflora  (Schult.)  Kunth. 
Single-flowered  Clintonia.     Fig.  1111. 

Smilaciiia  borealis  jiiiiflora  Schult.   in   Roem   &   Schult.   Svst. 
7:  307.      1829. 

Sniilacina    uniflora    Menzies,    Hook.    FI.    Bor.    Am.    2:    175. 
pi.  190.      1839. 

Clintonia  ur.iflora  Kunth,  Enum.  5:   159.      1850. 


Stem  only  2-5  cm.  long,  mostl}'  subterranean, 
arising  from  a  slender  creeping  rootstock.  Leaves 
2  or  3,  rarely  4  or  5.  oblanceolate  to  obovate, 
8-15  cm.  long,  2-7  cm.  wide,  acute,  tapering  at 
base,  more  or  less  villous-pubescent ;  peduncle 
slender,  half  to  two-thirds  the  length  of  the  leaves, 
naked  or  with  1  or  2  small  bracts ;  flowers  1  or 
rarely  2,  erect,  white ;  perianth-segments  18-25 
inm.  long,  5-7  mm.  wide,  puliescent;  filaments  pu- 
bescent; anthers  linear,  4-5  mm.  long,  sagittate: 
berry  blue,  globose  or  pyriform,  8-12  mm.  in  di- 
ameter, the  cavities  6-10  seeded. 


Wooded  mountain  slopes.  Transition  and  (mainly) 
Canadian  Zones;  southern  Alaska  to  Montana,  southward 
through  the  Cascade-Sierra  Nevada  Ranges  to  Mariposa 
County,  California.  Type  locality:  "in  ora  occidentali 
Americae  borealis",  collected  by  Menzies. 
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2.     Clintonia    andrewsiana    Turr. 


Red  Clintonia. 


Fig.  1112. 


Clintonia  and'eivsiana  Torr.   Pacif.   R.   Rep.   4:    ISO.      1857. 

Stem  rather  stout,  5-15  cm.  long,  mainly  suli- 
terranean.  Leaves  mostly  5  or  6,  oval  to  oblanceo- 
late,  15-20  cm.  long,  acute  or  abruptly  short- 
acuminate,  sparsely  villous-pubescent  on  the 
margins  and  midrib  toward  the  base,  otherwise 
nearly  or  quite  glabrous ;  peduncle  stout,  25-50 
cm.  long,  usually  with  1  or  rarely  2  or  3  foli- 
aceous  bracts ;  inflorescence  viilous-pubescent,  of 
a  terminal  umbel  and  one  or  more  lateral  um- 
bellate fascicles ;  pedicels  slender,  unequal,  10- 
25  mm.  long;  perianth  deep  rose-purple,  the 
segments  gibbous  at  base  8-15  mm.  long;  fila- 
ments pubescent ;  anthers  oblong,  2  mm.  long ; 
berry  metallic  blue,  ovoid.  8-10  mm.  long,  the 
cavities  8-10-seeded. 

Shady  woods  near  the  coast.  Humid  Transition  Zone; 
California  Coast  Ranges,  Humboldt  County  to  Monterey. 
Type   locality:    "probably   not   far   from   San   Francisco." 


2.  r.   sessilifolia. 

3.  V.   liliacca. 


5.  VAGNERA  .Vdans.  Fam.  PI.  2  :  496.  1763. 
[S-\nL.\ciXA  Desf.  Am.  Mus.  Paris  9:  51.  1807.] 
More  or  less  pubescent  herbs,  with  slender,  or  short  and  thick  rootstocks,  simple  stems, 
scaly  below,  leafy  above.  Leaves  alternate,  short-petioled  or  sessile,  ovate,  lanceolate  or 
oblong.  Flowers  in  a  terminal  raceme  or  panicle,  small,  white  or  greenish-white.  Perianth 
of  6  separate  spreading  equal  segments.  Stamens  6,  inserted  at  the  base  of  the  perianth- 
segments  ;  filaments  filiform  or  subulate ;  anthers  ovate,  introrse.  Ovary  3-celled,  sessile, 
subglobose ;  ovules  2  in  each  cavity ;  style  short  or  slender ;  stigma  3-grooved  or  3-lobed.  Berry 
globular.     Seeds  usually  1  or  2,  subglobose.     [Name  in  honor  of  Wagner.] 

About    25    species,    natives    of    North   America,    Central    America,    and   Asia.     Besides    the    following,    two 
others  occur  in  eastern  North  America.     Type  species,    Vagnera  stellata  (L.)   Morong. 

Flowers  paniculate,  subsessile,  numerous.  1.    //.   amplexicaulis. 

Flowers  racemose,  few;  pedicels  equalling  or  longer  than  the  flowers. 

Leaves  flat  and  spreading;   raceme  zigzag;  pedicels  widely  spreading. 

Leaves  folded,  ascending;  raceme  seldom  zigzag;   pedicels  ascending. 

1.  Vagnera  amplexicaulis  (Xutt.)  Greene.    Western  Solomon's  Seal.    Fig.  1113. 

Smilacina    ainpie.vicaulis    Xutt.    Tourn.    Acad.    Philad.    7:     58. 

1834. 
Vagnera   amplexicaulis   Greene,    ^lan.    Bay   Region    316.      1894. 
Smilacina   raccmosa  hrachxstxla  Henderson,   Bull.   Torrey  Club 

27:   357.      1900. 
Vagnera  brachypetala  Rydb.  Bull.  Torrey  Club  28:   268.     1901. 

Rootstock  stout,  fleshy,  elongate.  Stem  3-10  dm. 
high,  erect  or  ascending,  slender  or  stout,  some- 
what angled,  more  or  less  puberulent  with  spreading 
hairs.  Leaves  ovate  to  broadly  lanceolate,  5-15  cm. 
long,  sessile  and  amplexicaul  or  with  a  short  dilated 
clasping  petiole,  acute  or  abruptly  short-acuminate 
at  apex,  rounded  at  base,  more  or  less  pubescent  with 
short  stiff  hairs,  panicle  sessile  or  short-pedimcled. 
3-15  cm.  long,  oblong-ovate;  pedicels  1-3  mm.  long; 
perianth-segments  linear-lanceolate  to  linear-oblong, 
1.5-2.5  mm.  long;  filaments  subulate  usually  a  third 
to  a  half  longer  than  the  segments ;  style  1-2  mm. 
long ;  berry  bright  red,  sprinkled  with  reddish  purple 
dots.  4-5  mm.  in  diameter;  seed  usually  solitary, 
whitish.  3  mm.  broad. 

On  rich  wooded  slopes.  Transition  Zone;  British  Columbia 
and  Montana  south  to  New  Mexico  and  the  San  Bernardino 
Mountains.  California.  Type  locality:  "in  the  valleys  of  the 
Rocky  Mountains  about  the  sources  of  the  Columbia  River." 
Considerable  variation  in  relative  length  of  petals,  stamens 
and  style  have  led  to  several  segregations,  but  these  characters 
appear  inconstant  often  on  the  same  individual. 

Vagnera  amplexicaulis  glabra  fMacbr.)  Abrams  (Smila- 
cina amplexicaulis  glabra  ^lacbr.  Contr.  Gray  Herb.  II.  41: 
18.  1918.)  A  glabrate  plant  which  seems  fairly  constant  over  a  well  defined  range.  It  occurs  in  the 
southern  Cascade  Mountains  and  extends  southward,  mainly  in  the  Canadian  Zone,  through  the  Sierra  Nevada 
to  the  San  Bernardino  Mountains. 
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2.  Vagnera  sessilifolia   (Baker)   Greene.    Nuttall's  Solomon's  Seal.     Fig.  1114. 


To'^aria    scssilifoUa    Baker,    Touni.    Linn.    Soc.    14:    566. 
1875. 

Smilacina   sessilifolia   Nutt.;    S.    Wats.    Proc.    Am.   Acad. 

14:  245.      1879. 
Vagnera  sessilifolia  Greene,   Man.    Bot.    Bay  Region   316. 

1894. 
Sinilaeiiia    stellata    sessilifolia    Henderson,    Bull.    Torrey 

Club  27:   358.      1900. 

Stem  arising  from  a  slender  rootstock,  3-6 
dm.  high,  erect,  usually  flexuous  above.  Leaves 
ovate-lanceolate,  5-15  mm.  long,  sessile  and 
clasping,  acute  or  acuminate,  flat  and  spreading, 
more  or  less  pubescent ;  raceme  sessile  or  short- 
peduncled,  2-5  cm.  long;  mostly  5-8-flowered, 
rachis  often  zigzag;  pedicels  slender,  the  lower 
10-15  mm.  long,  spreading;  perianth-segments 
4-7  mm.  long,  lanceolate,  rarely  3-nerved ; 
stamens  half  to  two-thirds  as  long  as  segments ; 
style  about  equalling  the  ovary;  berry  globose, 
6-10  mm.  in  diameter,  dark-purple ;  seeds  1-3, 
3  mm.  broad,  brown. 


On  moist  slopes  and  stream  banks.  Transition  Zone; 
British  Columbia  to  Montana  and  Utah,  south  through 
western  Oregon  and  the  Coast  Ranges  of  California  to 
Monterey   County. 


3.  Vagnera  liliacea   (Greene)   Rydb.     Lily-leaved  Solomon's  Seal.     Fig.  1115. 


Uiiifoliiin}    liliaceiiin    Greene,    Pittonia    1  :    280.      1889. 

Vagnera  liliacea  Rydb.  Mem.  N.  Y.  Bot.  Card.   1:  101.    1900. 

Vagnera  pallcscens   Greene,    Proc.    Acad.    Sci.    Philad.    1895: 
551.      1896. 


Stem  arising  from  a  rather  stout  fleshy  root- 
stock,  glabrous,  2-6  dm.  high,  straight  and  strict 
througiiout,  leafy.  Leaves  oblong-lanceolate  or 
lanceolate,  5-15  cm.  long,  15-30  mm.  wide,  acute 
or  acuminate  at  apex,  sessile  or  somewhat  clasp- 
ing at  base,  minutely  pubescent  beneath,  or  gla- 
brate;  raceme  sessile  or  short-peduncled,  3-10  cm. 
long,  3-10-flowered,  rarely  slightly  zigzag;  pedicels, 
at  least  the  lower,  often  2  or  3  times  as  long  as 
the  flowers ;  perianth-segments  oblong,  obtuse,  5-7 
mm.  long;  stamens  half  as  long;  style  1  mm.  long; 
berry  reddish  purple,  7-10  mm.  in  diameter. 


Wooded  slopes.  Arid  Transition  and  Canadian  Zones; 
British  Columbia  to  New  Mexico  and  southern  California. 
Closely  related  to  the  eastern  V.  stellata  (L.)  Morong,  to 
wliich  it  has  been  referred.  Type  locality:  "the  higher 
.Sierra  in   California." 


6.  UNIFOLIUM  Haller;  Zinn,  Cat.  Plant  llort.  Goett.  104.  1757. 
[Maianthemum.  Wigg.  Prim.  Fl.  Hols.  14.  1780.] 
Glabrous  or  pubescent  herbs,  with  slender  rootstocks  and  simple  erect  few-leaved  stems. 
Leaves  alternate,  solitary,  petioled  or  sessile,  cordate.  Flowers  small,  white,  in  a  terminal 
raceme,  the  pedicels  often  2  or  3  together.  Perianth  of  4  separate  spreading  segments. 
Stamens  4.  inserted  at  the  bases  of  the  perianth-segments,  filaments  filiform ;  anthers 
introrse.  Ovary  2-celled,  sessile,  globose;  ovules  2  in  each  cavity;  style  slender,  2-lobed  or 
2-cleft.  Berry  globose,  1-2-seeded.  [Many  plants  bear  only  a  solitary  long-petioled  leaf, 
arising  from  the  rootstock,  whence  the  Latin  name.] 
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1.  Unifolium  dilatatum  (Wood)  Howell 
Two-leaved  Solomon's  Seal.     Fig.  1 1 16. 

MaiaiithcmuDi    bifolinin    dilatatum    Wood,    Pioc.   Acad.    Sci. 

Philad.    1868:    174.      1868. 
Unifolium  dilatatum  Howell,  Fi.  X.  W.  Am.  1:   657.      1902. 
U  uifolium     bifolium     kaintschaticum     Piper,     Coiitr.     Xat. 

Herb.  11:   200.      1906,  in  part. 

Stem  arising  from  a  slender  rootstock.  erect, 
glabrous.  15-35  cm.  high.  Leaves  of  the  sterile 
shoots  round-cordate.  5-10  mm.  wide,  on  a  slender 
petiole  5-15  cm.  long,  the  flowering  stems  with  a 
few  sheathing  scarious  bracts  at  base,  or  the 
uppermost  bract  produced  into  a  small  ovate  leaf ; 
leaves  of  the  fertile  stems  usually  2,  cordate  to 
sagittate  with  large  rounded  auricles,  5-10  cm. 
long.  5-8  cm.  wide,  glabrous;  petioles  slender. 
15-45  mm.  long;  raceme  rather  short-peduncled 
25-75  mm.  long,  many-flowered ;  pedicels  spread- 
ing 2-4  mm.  long,  usually  in  fascicles  of  2-4;  peri- 
anth-segments 2-3  mm.  long,  oblong,  obtuse,  be- 
coming refle.xed ;  stamens  shorter  than  the  seg- 
ments ;  style  stout.  1  mm.  long,  berry  red.  globose, 
6  mm.  in  diameter,  1-4-seeded;  seeds  ovate, 
brown,  3  mm.  long. 

On  moist  shaded  banks.  Humid  Transition  Zone; 
Alaska  to  Idaho,  and  in  the  Coast  Ranges  to  Marin 
County.  California.  Type  locality:  "from  Astoria  to  The 
Dalles,"   Oregon. 


7.  DISPORUM  Salisb.  Trans.  Hort.  Soc.  1:  331.  1812. 
[Prosartes  D.  Don.  Trans.  Linn.  Soc.  1:  48.  1839.] 
INIore  or  less  pubescent  herbs,  with  slender  rootstocks.  and  branching  stems,  scaly  below, 
leafy  above.  Leaves  alternate,  somewhat  inequilateral,  sessile  or  clasping.  Flowers  terminal, 
drooping,  solitary,  or  few  in  a  cluster,  whitish  or  greenish  yellow.  Perianth  of  6  narrow 
equal  separate  deciduous  segments.  Stamens  6.  hypogynous  ;  filaments  filiform  or  flattened; 
anthers  oblong  or  linear,  extrorse.  Ovary  3-celled ;  ovules  2  or  sometimes  several  in  each 
cavity:  style  slender;  stigma  3-cleft  or  entire.  Berry  ovoid  or  oval,  obtuse.  [Greek  referring 
to  the  2  ovules  in  each  cavity  of  the  ovary.] 

About   15  species,   natives  of  North  America  and  Asia.     Besides  the  following,   2   others  occur   in   eastern 
North  America.     Type  species,  Disforum  pullum  Salisb. 

Stigma  3-Iobed. 

Style  woolly-pubescent  to  the  summit. 

Style  glabrous  or  only  slightly  pubescent  toward  the  base. 
Stigma  entire. 

Anthers  glabrous. 
Style  glabrous. 

Style  pubescent  below  the  middle. 
Anthers  pubescent. 


1.  D.   smithii. 

2.  D.   trachycarpuin. 


3.  D.    hookeri. 

4.  D.   oregaiium. 

5.  D.   trachvandruin. 


1.   Disporum  smithii    (Hook.)    Piper. 
Large-flowered  Fairy  Bell.       Fig.  1117. 

Uvularia  smithii  Hook.  Fl.  P.or.  Am.  2:   174.  /•/.  189.     1838. 
Prosartes    mcuciesii    D.     Don,     Trans.     Linn.     Soc.     1:     48. 

1839. 
Disforum    mcn:iesii   Britton,    Bull.    Torrev    Club    IS:     188 

1888. 

Short-wooly  pubescent  or  almost  glabrous,  3-9 
dm.  high.  Leaves  ovate  to  ovate-lanceolate,  5- 
15  cm.  long,  narrowly  acuminate,  or  the  lowest 
acute,  rounded  or  slightly  cordate  at  base,  3-5- 
nerved;  flowers  1-5;  perianth  gibbously  truncate 
and  broad  at  base,  the  segments  6.  12-20  mm. 
long,  acute,  nearly  erect,  creamy-white  or  some- 
what greenish  ;  stamens  two-thirds  the  length  of 
the  segments;  anthers  glabrous;  style  about  equal- 
ling the  stamens,  wholly-pubescent.  3-cleft  at  the 
apex ;  ovary  glabrous ;  berry  bright  salmon  red. 
12-16  mm.  long,  oblong-obovoid,  usuallv  narrowed 
at  apex  into  a  short  wooly  beak,  triangular,  3-6 
seeded. 

Moist  wooded  banks.  Humid  Transition  Zone;  Coast 
Ranges  from  British  Columbia  to  Santa  Cruz  County. 
California.     Type  locality:   "Nutka  Sound." 
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2.   Disporum  trachycarpum  (S.  Wats.: 
Benth.  &  Hook. 

Rough-fruited   Fairy   Bell.     Fig.   1118. 

Prosartes   trachxcarha   S.    Wats.    Bot.    King.    Expl.    344. 

1871. 
Dis forum    trachycarpum   Benth.    &    Hook.    Gen.    PI.    3: 

832.      1883. 
Disporum   majus   Britton,    Bull.    Torrev   Club    IS:    188. 

1888. 

Short-woolly  pubescent  at  least  when  youno-, 
3-6  dm.  high.  Leaves  ovate  to  oblong-lanceo- 
late, 8  cm.  long,  acute  or  short-acum-nate  at 
the  apex,  rounded  or  subcordate  at  base.  5-11- 
nerved ;  flowers  solitary  or  2  or  3  together, 
creamy-white,  8-14  mm.  long ;  perianth  nar- 
rowly campanulate,  the  segments  narrowly  ob- 
long or  oblanceolate,  acute,  little  spreading; 
stamens  slightly  exceeding  the  segments ; 
style  slender  nearly  equalling  the  stamens,  or 
only  slightly  pubescent  toward  base,  o-lobed  at 
apex ;  ovary  depressed-globose ;  berry  depress- 
ed-globose or  somewhat  obovoid,  8-10  mm.  in 
diameter,  roughened,  4-18-seeded. 

Moist  wooded  slopes.  Arid  Transition  Zone;  British 
Columbia  and  Alberta  south  to  Colorado,  northern 
Arizona,  eastern  Washington  and  the  Blue  Mountains, 
Oregon.     Type  locality:  "Wasatch  and  Uintahs,"  Utah. 


3.    Disporum  hookeri  (Torr.)  Britt. 
Hooker's  Fairy  Bell.     Fig.  1119. 

Prosartes  hookeri  Torr.   Pacif.  R.   Rep.   4:    144.      1857. 
Disporum  hookeri  Britt.  Torrey  Club   15:    188.      1888. 

More  or  less  roughish  pubescent,  with  short 
usually  spreading  hairs,  3-6  dm.  high.  Leaves 
ovate  to  oblong-lanceolate,  3-8  cm.  long,  2-4  cm. 
wide,  acute  or  acuminate  at  apex,  mostly  deeply 
cordate  at  base,  the  uppermost  very  oblique ;  flow- 
ers 1-6  in  a  cluster,  greenish  white,  narrowly 
campanulate,  10-12  mm.  long;  perianth-segments 
mostly  oblanceolate,  spreading  at  the  tip  ;  stamens 
about  equalling  or  a  little  exceeding  the  segments ; 
anthers  obtuse,  4-5  mm.  long,  style  equalling  the 
stamens,  entire,  glabrous ;  capsule  broadly  obo- 
void. obtuse,  about  8  mm.  in  diameter,  6-seeded. 

On  shady  wooded  slopes,  Humid  Transition  and  Upper 
Sonoran  Zones;  Coast  Ranges  of  California  from  Men- 
docino and  Sonoma  Counties  south  to  Santa  Cruz  and 
Santa  Clara  Counties.  Type  locality:  "mountains  near 
Oakland,   California." 


4.  Disporum  oreganum  (S.  \A'ats.) 
Benth.  »Sc  Hook. 


Oregon  Fairy  Bells. 


Fig.  1120. 


Prosartes  oregana  S.   Wats.   Proc.   Am.   Acad.    14:   271.      1879. 
Disporum  oreganum   Benth.   &  Hook.;   Howell,   FI.   N.   W.  Am. 
1:    659.      1902. 

More  or  less  soft-woolly  pubescent,  3-8  dm.  high. 
Leaves  ovate  to  oblong-lanceolate,  3-9  cm.  long,  1.5- 
6  cm.  wide,  mostly  long-acuminate,  deeply  cordate  at 
base ;  flowers  1-4  in  a  cluster,  creamy-white  often 
tinged  with  green,  narrowly  campanulate,  10-12  mm. 
long ;  perianth-segments  oblanceolate  acut,:  and 
spreading  at  apex ;  stamens  mostly  well-exserted ; 
anthers  glabrous,  oblong,  rounded  at  apex.  2-3  mm. 
long  ;  styles  very  slender,  equalling  the  stamens,  en- 
tire or  obscurely  3-lobed,  glabrous  to  near  the  base; 
ovary  oblong,  narrowed  to  the  style,  pubescent ;  cap- 
sule ovoid,  acute,  somewhat  pubescent,  about  8-16 
mm.  in  diameter,  6-seeded. 

In  deep  shaded  coniferous  woods.  Transition  Zone:  British 
Columbia  to  Idaho,  Blue  Mountains,  eastern  Oregon  and  the 
Siskiyou  Mountains,  southern  Oregon.  Type  locality:  not 
designated. 
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5.  Disporum  trachyandrum   (Torr.)   Britt.    Sierra  Fairy  Bells.     Fig.  1121, 


Prosartcs   trachyandra   Torr.    Pacif.    R.    Rep.    4:    144.      1857. 
I'rosartcs   lanuginosa    tracliyaiuiia    Baker,   Journ.    Linn.    Soc. 

14:   5S7.      1875. 
Disponnn  traclixaiuinun  Britton,   Hull.   Torrey   Club   15:    188. 

1888. 

Minutely  and  soniewliat  rough-pubescent,  3-6 
dm.  high.  Leaves  ovate  to  oblong-lanceolate,  3-8 
cm.  long,  15-50  mm.  wide,  acute  or  short-acumi- 
nate, shaUowly  cordate  at  base  or  the  upper  not  at 
all  cordate  ;  flowers  1-4  in  a  cluster,  narrowly  cam- 
panulate.  creamy-white,  often  tinged  \\'ith  green, 
about  10  mm.  long;  perianth-segments  obianceolate, 
acute  and  spreading  at  ape.x;  stamens  about  two- 
thirds  the  length  of  the  segments ;  anthers  oblong, 
obtuse,  minutely  hispid ;  style  slender,  equalling  the 
stamens,  entire,  glabrous  ;  ovary  glabrous,  narrowly 
oval ;  berry  broadly  ovoid,  with  a  short  stout  beak, 
about  8  mm.  in  diameter,  smooth  and  glabrous,  6- 
seeded. 

Coniferous  forests,  Arid  Transition  Zone;  southern  Ore- 
gon, south  to  Tulare  County,  in  the  Sierra  Nevada,  and  to 
Trinity  County  in  the  Coast  Ranges.  Type  locality:  "hill- 
sides, 'Duffield's   Ranch,   Sierra   Nevada,"   California. 


Disporum   parvifolium    (S.    Wats.)    Britton,    Bull.   Torrey    Club    15:    188.      1888.      (Prosartes  parvijoha 
Wats     Bot     Calif.    2:    179.      1880.)      Distinguished    by    its   nearly    sessile   acute   anthers,    but    probably    only 
sterile   form   of   D.    oreganum.      Similar   sterile   flowers   with   short   stamens   are   frequent   on   normal   plants 
D.    hookeri.     It   was   originally   collected    by   Rattan   in    the    "Siskiyou    Mountains   between    Happy    Camp   a 
Waldo,"  Oregon. 
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8.    STREPTOPUS  xAIichx.  Fl.  Bor.  Am.  1 :  200.    1803. 

Glabrous  or  sparingly  pubescent  branching  herbs,  with  stout  or  slender  rootstocks.  Leaves 
alternate,  sessile  or  clasping,  thin,  many-nerved.  Flowers  small,  somewhat  campanulate, 
solitary  or  2  together,  e.xtra-axillary.  slender-peduncled.  Peduncles  bent  or  twisted  at 
about  the  middle.  Perianth-segments  6.  separate,  recurved  or  spreading,  deciduous,  the  outer 
flat,  the  inner  keeled.  Stamens  6.  hypogynous ;  filaments  short ;  flattened ;  anthers  sagittate, 
extrorse.  Ovarv  3-celled,  sessile;  slender,  3-cleft,  3-lobed  or  entire;  ovules  numerous,  in 
2  rows  in  each  cavity.  Berry  globose  or  oval,  red,  many-seeded.  [Greek,  meaning  twisted- 
stalk,  in  reference  to  the  bent  or  twisted  peduncle.] 

About  5  species,  natives  of  the  north  temperate  zone.  The  following  and  the  type  are  the  only  North 
American  species.     Type  species,  Streptopus  roseiis  Michx. 

Stems  branched;  pedicels  geniculate;  berry  white.  1.  ^,-   ample.riloltiis. 

Stems  simple;  pedicels  not  geniculate;  berry  red.  2.  6.    curvipcs. 


1.  Streptopus   amplexifolius    (L.)    DC. 
Clasping-leaved  Twisted-stalk.  Fig.  1122. 


Uriilaria  amplexifolia  L.   Sp.   PI.   304.     1753. 
Streptopus  amplcxifolius  DC.  Fl.  France  3:   174.     1805. 


Rootstock  short,  stout,  horizontal,  covered 
with  thick  tibrous  roots.  Stem  usually  branch- 
ing below  the  middle,  4-10  dm.  high,  glabrous. 
Leaves  ovate  to  lanceolate,  5-15  cm.  long,  2.5-5 
cm.  wide,  acuminate  at  apex,  cordate  clasping 
at  base,  glabrous,  glaucous  beneath ;  peduncles 
25-50  mm.  long,  1-2-flowered ;  flowers  8-12 
mm.  long,  greenish  white;  perianth-segments 
narrowly  lanceolate,  acuminate,  widely  spread- 
ing or  recurved  above:  anthers  subulate- 
pointed:  stigma  entire,  obtuse  or  truncate; 
berrv  oval,   10-18  mm.  long. 


In  moist  woods^  Transition  Zone;  Alaska  and  Lab- 
rador, south  to  Pennsylvania.  Arizona,  and  Mendocino 
County,  California,  also  in  Europe  and  Asia.  Tyi>e 
locality:   Europe. 
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2.  Streptopus  curvipes  \  ail. 
Simple-stemmed  Twisted-stalk."     Fii^'.  1123. 

Strcftopiis     curvipes    Vail,     Bull.     Torrev.    Club    28:     267. 
1902. 

Rootstock  slender,  covered  with  few  fibrous 
rootlets.  Stem  simple.  1-3  dm.  high,  glabrous. 
Leaves  ovate  or  oblong-lanceolate.  3S  cm.  long, 
acuminate  at  apex,  rounded  and  slightly  clasping 
at  base,  the  margins  finely  glandular-ciliate ;  flow- 
ers few  usually  3-5  solitary;  peduncles  not  gen- 
iculate, 5-15  mm.  long,  glandular-pubescent;  flow- 
ers rose-colored,  5-7  mm.  long,  campanulate ; 
perianth-segments  lanceolate,  scarcely  spreading 
at  the  apex,  minutely  glandular-pubescent  on  the 
inner  surface;  anthers  2-beaked ;  style  3-cleft; 
lierry   globose.   7-9   mm.   in    diameter. 

On  moist  wooded  slopes,  Humid  Transition  Zone; 
Alaska  to  southern  Oregon.  Type  locality:  Asulkan  Pass, 
altitude  4400  ft.,  British  Columbia.  Closely  related  to  the 
eastern  Streptopus  roseus  Michx.,  but  distinguished  by  the 
small  simple  stem,  more  elongate  rootstock  and  shorter 
peduncles. 


9.    KRUHSEA  Kegel,  Nouv.  Mem.  Soc.  Nat.  Moscow.    11:  122.     1859. 

Glabrous  simple  stemmed  herbs,  with  slendei'  rootstocks.  Leaves  alternate,  broad,  sessile 
or  slightly  clasping,  several-nerved.  Flowers  usually  solitary,  extra  axillary,  nodding  on 
slender  pedicels.  Perianth-segments  6,  equal,  rotate  spreading  with  reflexed  tips.  Stamens 
6,  hypogynous;  filaments  slender,  very  short;  anthers  acute,  opening  by  lateral  slits.  Ovary 
3-ceiled ;  ovules  numerous  in  2  rows  in  each  cavity ;  style  none  ;  stigma  sessile.  Berry  globose, 
red.     [Name  in  honor  of  Dr.  Krushe,  of   Siberia.] 

A  monotypic  genus  of  western  North  America  and  Siberia. 

1.  Krushea  streptopoides    (Ledeb.) 

Kearney. 

Kruhsea.     Fig.  1124. 


Smilaciiia  streptopoides  Ledeb.    Fl.   Ross.   4:    128.     1853. 
Kruhsea    tilingiana   Regel,    Nouv.    Mem.    Soc.    Nat.    Mosc. 

11  :    122.      1859. 
Streptopus    brevipes    Baker,     Tourn.     Linn.     Soc.     14:     592. 

1875. 
Kruhsea   streptopoides   Kearnev    in    Ilerron.    Expl.    Alaska. 

Adj.  Gen.  Off.  31:  74.    1901. 
Streptopus   streptopoides    Nelson    &   Macb.    Bot.    Gaz.    61  : 

30.      1916. 

Rootstock  very  slender,  creeping.  Stem  simple, 
10-20  cm.  high,  slender,  glabrous  or  obscurely 
scabrous ;  leaves  ovate-lanceolate.  3-5  cm.  long, 
acuminate  at  apex,  rounded  and  slightly  clasp- 
ing at  base ;  flowers  few,  1-5.  solitary  in  the  axils ; 
pedicels  recurved,  about  10  mm.  long  in  fruit ; 
perianth-segments  ovate-lanceolate,  2  mm.  long ; 
stamens  less  than  half  the  length  of  the  seg- 
ments ;  anthers  scabrous ;  berry  red,  about  4  min. 
in  diameter. 

In  Alpine  forests,  Canadian  Zone;  Alaska  to  northern 
Washington;    also   in    Siberia.      Type   locality:      Siberia. 

Family  20.  SMILACACEAE. 
S MILAN  Family 
]\Iostly  vines,  with  woody  or  herbaceous,  often  prickly  stems  arising  from 
rootstocks.  Leaves  alternate,  petioled,  net-veined,  several-nerved,  ustially  punc- 
tate, deciduous  from  the  persistent  sheathing  petioles,  these  bearing  at  the  base  a 
pair  of  tendril-like  appendages.  Flowers  small,  in  axillary  umbels,  usually  green, 
dioecious.  Perianth-segments  6,  the  two  sets  similar.  Stamens  mostly  6,  distinct ; 
filaments  ligulate ;  anthers  basifixed,  2-celled,  introrse.  Ovary  3-celled,  ovules 
]  or  2  in  each  cavity,  orthotropus.  suspended  :  style  very  short  or  none  :  stigmas 
1-3.  Fruit  a  globose  berry  containing  1-6  seeds.  Seeds  brownish ;  endosperm 
horny,  copious  ;   embryo  small,  oblong,  remote  from  the  hilum. 

Three  genera  and  about  235  species,  widely  distributed  in  temperate  and  tropical  zones;  only  the  follow- 
ing genus  in  North  America.  The  roots  of  many  species  are  employed  in  medicine,  under  the  name  of 
Sarsaparilla. 
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1.    SMILAX  L.  Sp.  PI.  1028.    1753. 

Rootstock  usually  large  and  tuberous.  Stems  usually  twining  and  climbing  by  means  of 
the  spirally  coiling  tendril-like  appendages  of  the  petioles.  Lower  leaves  reduced  to  scales ; 
the  upper  entire  or  lobed.  Pedicels  borne  on  the  enlarged  globose  or  conic  summit  of  the 
peduncle,  inserted  in  small  pits,  generally  among  minute  bractlets.  Pistillate  flowers  usually 
smaller  than  the  staminate,  with  an  ovary  and  usually  1-6  abortive  stamens.  Staminate 
flowers  without  an  ovar}'.  Perianth-segments  deciduous.  Stamens  insi'^.rted  on  the  bases 
of  the  perianth-segments.  Berry  black,  red  or  purple,  rarely  white,  with  3  strengthening  bands 
of  tissue  running  through  the  outer  part  of  the  pulp,  connected  at  the  base  and  apex.  Embryo 
\ymg  under  a  tubercle  at  the  upper  end  of  the  seed.  [Ancient  Greek  name,  perhaps  not  orig- 
inally applied  to  these  plants.] 

About  225  species  widely  distributed,  most  abundant  in  tropical  America  and  Asia.  Besides  the  following 
there  are  about  22  species  in  the  eastern  and  southern  United  States.     Type  species,  Smilax  aspera  L. 

1.  Smilax   californica   (A.   DC.)    A.  Gra}'. 
California  Smilax.     Fig.  1125. 

SmUa.v  rotundifolia  californica  A.   DC.  Monog.   Phaner.    1 ; 
75.      1878. 

Smilax   californica  A.   Grav;   S.   Wats.   Bot.   Calif.   2:    186. 
1880. 


Stem  woody,  terete  or  somewhat  angled,  more 
or  less  covered  with  slender  straight  spreading 
brownish  prickles,  sometimes  nearly  or  quite 
naked.  Leave?  broadly  ovate,  5-10  cm.  long,  25 - 
70  mm.  wide,  abruptly  acute  and  apiculate  at  apex, 
sub-cordate  at  base,  rather  thin,  glabrous,  decidu- 
ous :  petioles  10-15  mm.  long;  peduncles  slender, 
flat,  2-5  cm.  long ;  pedicels  8-20,  6-8  mm.  long ; 
staminate  flowers  with  ligulate  perianth-segments 
about  5  mm.  long,  1  mm.  wide ;  widely  spread- 
ing and  recurved  from  below  the  middle  ;  stamens 
3  mm.  long;  l)erry  black,  6  mm.  in  diameter. 

Stream  banks,  climbing  bushes  and  small  trees  often  to 
a  height  of  several  feet.  Upper  Sonoran  and  Transition 
Zones:  southern  Oregon  to  Butte  County,  California.  Type 
locality:  near  Chico,  California. 

Family  21.     AMARYLLIDACEAE. 

Amaryllis  Family. 

Perennial  herbs  or  some  tropical  species  woody  and  arboreous,  with  bulbs  or 
rootstocks.  scapose  or  sometimes  leafy  stems  and  narrow  and  entire  leaves,  or, 
in  ours,  thick  and  often  spiny-toothed.  Flowers  perfect,  regular  or  nearly  .so. 
Perianth  O-parted  or  6-lobed,  the  segments  distinct  or  united  below,  into  a  tube 
adnate  to  the  ovary.  Stamens  6,  inserted  on  the  bases  of  the  perianth-segments,  or 
in  the  throat  opposite  the  lobes.  Anthers  versatile  or  basifixed,  2-celled,  the  sacs 
usually  longitudinally  dehiscent.  Ovary  wholly  or  partly  inferior,  usually  3-celled. 
Style  filiform,  entire.  3-lobed,  or  divided  into  3  stigmas  at  the  summit.  Ovules 
numerous,  rarely  only  1  or  2  in  each  cavity,  anatropous.  Fruit  capsular,  rarely 
fleshy.     Seeds  generally  black,  the  embryo  small,  enclosed  in  fleshy  endosperm. 

About  70  genera  and  800  si)ecies,  principally  natives  of  tropical  and  subtropical   regions. 

1.     AGAVE  L.  Sp.  PI.  323.     1753. 

Short-stemmed  or  usually  acaulescent  perennial  from  a  thick  fibrous-rooted  crown. 
Leaves  clustered,  thick,  rigid  and  fleshy,  spiny  pointed  and  entire  or  often  spiny  tufted. 
Flowers  numerous,  spicate  or  paniculate  upon  a  tall  bracteate  woody  scape.  Pedicels  short, 
jointed.  Iiracteate.  Perianth  6-cleft,  the  tube  tulmlar  or  campanulate,  thick,  fleshy  and  some- 
what persistent,  the  lobes  valvate  similar  and  nearly  equal.  Stamens  adnate  to  the  perianth 
tube,  geniculately  inflexed  in  the  bud,  at  length  exserted ;  anthers  linear,  versatile,  style 
stout  and  elongated ;  stigma  thickened ;  capsule  coriaceous,  with  numerous  flattened  hori- 
zontal  black  seeds. 

An  American  genus  of  about  100  species,  chiefly  Mexican.     Type  species,  Agave  americana  L. 

Flower  clusters  about  4-flowered,  racemosely  distributed  on  the  main  flower  stalk.  1.   A.   utaheusis. 

Flower  clusters  many-flowered  terminating  the  branches  of  the  panicle. 

Apparently  acaulescent,  the  stout  trunk  subterranean;   stamens  inserted  at   the  mouth  of  the  tube. 
Ovary  flask-shaped,  scarcely  longer  than  the  perianth-segments.  2.  A.   deserti. 

Ovary   fusiform,  about  twice  as  long  as  the  segments.  3.    A.    coitsociata. 

Caulescent,  forming  a  leafy  ellijisoid  head;   stamens  inserted  at  the  middle  of  the  tube. 

4.  A.   shawii. 
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1.  Agave  utahensis  Engelm.     Utah  Agave.    Fig.  1126. 

Agave  utahensis  Engelm.;   S.   Wats.   Bot.   King.   Expl.   497. 
1871. 

Acaulescent,  tlie  trunk  subterranean.  Leaves 
concave,  thick,  hard,  glaucous,  12-20  cm.  long, 
20-25  mm.  wide,  the  margins  more  or  less  repand, 
beset  with  white  deltoid  teeth  about  2  mm.  long, 
the  terminal  spine  20-35  mm.  long :  flower  stalk 
1.5-2.5  m.  high;  panicle  very  narrow;  flowers  i.i 
clusters  of  2,  4,  or  rarely  6,  yellow ;  perianth- 
segments  about  as  long  as  the  ovary ;  stamens 
inserted  near  the  middle  of  the  broadly  funnel- 
form  tube  ;   capsule  ovoid,  2-3  cm.  long. 

Desert  slopes,  Lower  Sonoran  Zone;  Death  Valley  and 
Providence  Mountains,  California,  to  southern  Utah  and 
northern  Arizona.     Type   locality:   St.    George,   Utah. 


2.  Agave  deserti  Engelm. 
Desert  Agave.    Fig.  1127. 


Agave    deserti   Engelm.    Trans.    Acad. 
;  1875. 


St.    Louis   3:    310. 


tri- 
cm. 


Densely  cespitose,  acaulescent.  Leaves 
angular-lanceolate,  gradually  acute,  15-30 
long,  5  cm.  wide,  openly  concave  becoming 
channelled  near  the  apex,  falcately  ascending, 
gray-green,  sometimes  transversely  banded ;  spine 
dull  brown  becoming  gray,  3-30  mm.  long, 
grooved  or  involute  below  the  middle  ;  prickles 
dull  brown,  triangular,  3  or  4  mm.  long, 
mostly  refle.xed,  5-10  mm.  apart,  the  interven- 
ing leaf-margin  nearly  straight,  herbaceous ; 
scape  slender,  2-3  m.  high,  bracts  separated,  nar- 
rowly lanceolate,  ascending;  panicle  3-6  dm. 
long ;  branches  few,  ascending,  compactly  short- 
branched  ;  pedicels  slender,  about  5  mm.  long,  fascicled  ;  flowers  chrome-yellow,  rather  fetid, 
about  35  mm.  long;  ovary  flask-shaped,  with  a  distinct  neck,  15-20  mm.  long,  about  equalling 
the  perianth;  perianth-tube  funnel-form,  3  or  4  mm.  long;  segments  about  15  mm.  long,  4 
mm.  wide;  stamens  inserted  nearly  in  the  throat,  25-30  mm.  long;  anthers  10-15  mm.  long; 
capsule  45  mm.  long,  15  mm.  thick,  nearly  sessile,  beaked;  seeds  4-5  mm.  in  diameter. 

Gravelly  or  rocky  desert  slopes.  Lower   Sonoran  Zone;   western  borders   of  the  Colorado   Desert  near  the 
es  of  the  San  Jacinto  and  Cuyaniaca  Mountains,  California.     Type  locality:   east  of  Saa.  Felipe,  California. 


bases 


3.    Agave  consociata  Trel. 


Coahuilla  Agave. 


Fig.  1128. 


Agave    consociata    Trel.    Rep.    yio.    Bot.    Gard.    22  :    53. 
1911. 


Densely  cespitose.  Leaves  oblong-lanceolate, 
nearly  smooth,  20-30  cm.  long,  about  6  cm. 
wide,  the  marginal  prickles  10-25  or  30  mm. 
apart,  4-8  mm.  long,  triangular,  the  interven- 
ing margin  straight  or  slightly  undulated ; 
flower  stalk  5-7  m.  high ;  flower  clusters  as  in 
the  preceding;  ovary  fusiform,  25-30  mm.  long, 
nearly  twice  the  length  of  the  perianth-seg- 
ments ;  stamens  inserted  at  the  mouth  of  the 
tube;  capsule  15-35  mm.  long,  beaked. 


Gravelly  desert  slopes  associated  with  A.  deserti. 
Lower  Sonoran  Zone;  eastern  base  of  the  San  Jacinto 
Mountains,  southern  California,  to  northern  Lower 
California.      Type   locality:    San   Felipe,    California. 
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4.   Agave  shawii  Engelm. 


Shaw's  Agave. 


Fig. 


1129. 


314. 


Agave  shaivii    Engelm.    Trans.   Acad.    .St.    Lo-nis   3: 
/>/.  2-4.      1875. 

Cespitose,  shortly  caulescent,  scarcely  1  m. 
high.  Leaves  ovate  to  lanceolate-ovate,  acumi- 
nate, 20-50  cm.  long,  6-12  cm.  wide,  smooth, 
glossy  green,  openly  concave,  stiffly  erect  com- 
pact, and  rather  closely  imbricated ;  spine  thick, 
2-4  cm.  long,  3-6  cm.  wide,  reddish,  very  openly 
grooved  almost  to  the  end;  prickles  stout  10-15 
mm.  long,  abruptly  widened  to  about  10  mm. 
at  base,  the  intervening  space  repand,  usually 
continuously  horny ;  scape  about  3  m.  high,  stout, 
the  upper  third  or  less  ovoid-paniculate  ;  bracts 
deltoid,  crowded  and  subimbricate,  appressed ; 
branches  few,  stout,  nearly  horizontal,  simple  or 
three-branched  with  almost  capitate  bracted 
flower-clusters  ;  pedicels  very  stout,  much  thick- 
ened in  fruit;  flowers  7-9  cm.  long,  greenish 
yellow,  slightly  fetid ;  ovary  subfusiform,  3-4 
cm.  long ;  segments  attenuate  from  a  wide  base, 
20  mm.  long,  8  mm.  wide ;  stamens  inserted  at 
about  the  middle  of  the  tube,  55-60  mm.  long; 
capsule  oblong,  5-7  cm.  long,  20-25  mm.  thick, 
with  thick  exocarp ;  seed  7-9  mm.  in  diameter. 

Dry  hillsides  near  the  sea,  south  of  San  Diego,   California.     Type  locality:   on  the  international  bou 
near  the  Initial   Boundary  Monument.      The   only  locality  known  for  this   rare  plant. 


ndary, 


Family  22.    IRIDACEAE. 

Iris  Family. 

Perennial  herbs  arising  from  bulbs  or  commonly  from  rootstocks,  with  narrow 
equitant  2-ranked  leaves  and  perfect  regular  or  irregular  bracted  flowers.  Perianth 
of  6  segments  or  6-lobed,  its  tube  adnate  to  the  ovary,  the  segments  or  lobes  in  two 
series  of  3  each,  convolute  in  the  bud,  withering-persistent.  Stamens  3,  inserted 
opposite  the  outer  segments  or  lobes ;  filaments  filiform  separate  or  united ; 
anthers  2-celled  extrorse.  Ovary  inferior,  mostly  3-celled  ;  ovules  usually  numer- 
ous in  each  cavity,  anatropous ;  style  3-cleft,  its  lobes  sometimes  divided.  Fruit  a 
3-celled,  3-angled  or  3-lobed  (sometimes  6-lobed),  loculicidally  dehiscent  capsule. 
Seeds  numerous  in  1  or  2  rows  in  each  cavity  of  the  capsule.  Endosperm  fleshy  or 
horny  ;    embryo  straight,  small. 

About  57  genera  and  1000  species,  widely  distributed  in  temperate  and  tropical  regions  of  both  hemispheres. 

Styles  petal-like;  flowers  very  large,  the  two  series  of  perianth-segments  unlike. 
Styles  filiform;  the  two  series  of  perianth-segments  similar. 
Filaments  united  to  the  top;  flowers  usually  blue. 
Filaments  not  united  to  the  top;  flowers  not  blue. 

Filaments  united  only  at  the  base;  flowers  reddish  purple. 
Filaments  united  for  more  than  half  their  length;  flowers  yellow. 


1.   Iris. 

2.  Sisyi'inchium. 

3.  Olsyiiiiiin. 

4.  Hvdastvhis. 


1.    IRIS  [Tourn.]  L.  Sp.  PI.  38.     1753. 

Perennial  herbs  with  creeping,  often  woody  and  sometimes  tuber-bearing  rootstocks, 
erect  stems,  erect  or  ascending  equitant  leaves,  and  large  regular  flowers  in  terminal  racemes 
or  sometimes  panicles.  Perianth  of  6  clawed  segments,  united  below  into  a  tube,  the  3  outer 
segments  broad,  spreading  or  reflexed,  the  3  inner  usually  narrower  and  erect.  Stamens 
inserted  at  the  base  of  the  outer  perianth-segments ;  anthers  linear  or  oblong.  Ovary  3- 
celled ;  divisions  of  the  style  petal-like,  arching  over  the  stamens,  bearing  the  stigm.atic 
surface  on  the  inner  surface  on  a  flat  scale  immediately  below  the  usually  2-lobed  tip ; 
style-base  adnate  to  the  perianth-tube.  Capsule  oblong  or  oval,  3-6-angled  or  lobed,  mostly 
coriaceous.  Seeds  numerous,  vertically  compressed,  in  1  or  2  rows  in  each  cavity. 
[Greek,  rainbow,  referring  to  the  variegated  flowers.] 

About  100  species,  mostly  in  the  north  temperate  2one.  Besides  the  following  about  15  species  occur  in 
the  eastern   United  States.      Type   species.   Iris  germanica  L. 
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Perianth-tube  very  short,  less  than  1  cm.  long.  ,'',,, 

Bracts  contiguous  or  rarelv  separate;  stems  naked  or  nearly  so;  rootstock  stout;   palludose  species. 

Bracts  scarious;  interior  species.  1-   •'•  inissoiineiisis. 

2.  I.  longipctala. 


3.   /.    tenax. 


Bracts  scarious;  interior  spec 
Bracts  foliaceous;  coastal  species. 
Bracts  separate  and  often  distant;  rootstock  slender. 
Stem-leaves  foliaceous. 

Steins  1 -flowered;  flowers  deep  violet-purple. 
Stems  2-flowered.  ,       ,  ,     ,   ■  j-     i  t 

Bracts    scarious;    flowers    white    veined    with    lilac;    capsule    depressed-globose;    pedicel    scarcely 

equalling  the   ovary.  4-  /•    tenuis. 

Bracts  not  scarious;  flowers  yellow  veined  wath  lilac,  or  lilac-purple;  capsule  oblong;  pedicel  J-J 
times  the  length  of  the  ovary.  5-   \'    hartwegi. 

Stem-leaves  bract-like,  the  basal  solitary,  elongated.  6.   1.    bracteala. 

Perianth-tube  elongated  2  cm.   long  or  more.  ,      ,     ,     ,       ,  c         „..a 

Perianth-tube  rather  stout,  15-20  mm.  long;  leaves  m  age  arched,  dark  glossy  green  on  upper  suitace  and 

pale  beneath,  reddish  at  base.  7.   /.    douglasiana. 

Perianth-tube  very  slender,  25-80  mm.  long;  leaves  pale  glaucous  green.  .  . 

Stems  clothed  with  more  or  less  overlapping  inflated  sheathing  bract-like  leaves  with  very  short  attenuate 

blades.  •  8.   /.   purdyu 

Stems  with  1-3  leaves,  their  sheathing  bases  not  inflated,  their  blades  5  cm.  long  or  more. 
■  Flowers  cream-color,  with  lilac  veins;  stem  10-30  cm.  tall;   perianth-tube  25-40  cm.  long. 

9.   /.    cahfornica. 
Flowers  lilac-purple;  stems  very  short;  perianth-tube  filiform,  4-8  cm.  long.       10.   /.    macrosifhon. 


1.  Iris  missouriensis  Nutt.      Western  Blue-fla"-  or  Iris. 


Iris  missouriensis  Nutt.   Journ.   Acad.   Philad.   7:   58.      1834. 
Iris  tolmieana  Herbert,  Hook.  &  Am.   Bot.   Beechey   396.      1839. 
Iris  caurina  Herbert,  Hook.   Fl.   Bor.  Am.  2:  206.      1839. 

Rootstock  stout.  Stem  rather  slender,  usually 
simple,  terete.  2-5  dm.  high,  l-2-flo\vered ;  leaves 
mostly  basal,  green  sometimes  purplish  below,  shorter 
than  or  about  equalling  the  stem,  4-10  mm.  wide, 
bracts  dilated,  scarious,  4-7  cm.  long,  acute  or  acumi- 
nate;  flowers  pale  blue,  variegated;  pedicels  15-.50 
mm.  long;  perianth-tube  6-8  mm.  long,  narrowed 
below  ;  sepals  5-6  cm.  long,  glabrous  and  crestless ; 
petals  a  little  shorter;  capsule  oblong,  3-5  cm.  long, 
10^15  mm.  broad,  obtusely  6-angled ;  seeds  obovate, 
4  mm.  long. 


Wet  meadows.  Arid  Transition  Zone;  British  Columbia  to 
Dakota,  south  to  Arizona  and  southern  California.  In  the  Pa- 
cific Coast  it  is  mainly  east  of  the  Cascade-Sierra  Nevada  Divide, 
extending  as  far  south  as  San  Diego  County,  ^California.  Tyi)e 
locality:  "toward  the  sources  of  the  Missouri." 


Fig.  1130. 


2.  Iris  longipetala  Herbert. 
Long-petaled  Iris.     Fig.  1131. 

Iris   longipetala   Herbert,    Hook.    &   Am.    Bot.    Beechey    395. 
1841. 

Rootstock  stout.  Stem  stout,  3-5  dm.  high,  3-5- 
flowered ;  leaves  mainly  basal,  about  equalling  or 
longer  than  the  stem,  5-10  mm.  broad  ;  bracts  ap- 
proximate, foliaceous,  7-10  cm.  long,  acuminate ; 
pedicels  stout,  25-50  inm.  long;  flowers  bright  lilac; 
sepals  6-8  cm.  long,  25-30  mm.  broad,  narrowed 
to  a  short  claw,  white  below  and  veined  with 
violet,  the  midvein  yellow  ;  petals  5  cm.  long,  ob- 
lanceolate  ;  perianth-tube  about  6  mm.  long  ;  anthers 
18  mm.  long;  styles  broadly  crested;  capsule  ob- 
long. 5  cm.  long,  narrowed  at  each  end;  seeds 
flattened.  6  mm.  long. 

In  meadows  or  on  moist  grassy  slopes.  Humid  Transition 
and  Upper  Sonoran  Zones;  coastal  region  of  central  Cali- 
fornia, Contra  Costa  County  and  San  Francisco,  to  Monterey. 
Type  localitv:   not  given,  but  probably   Monterey. 
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Iris  tenax  Dougl. 


Tough-leaved  Iris. 


Fig".  1132. 


Iris    tenax    Dougl.;    Lindl.    Bot.    Reg. 
1829. 


15:    pi.    1218. 


Rootstock  slender,  usually  short  and  form- 
ing dense  tufts.  Stems  slender  15-30  cm. 
high,  bearing  several  short  bract-like  leaves ; 
basal  leaves  numerous,  much  longer  than  the 
stem.  3-4  mm.  wide,  acuminate;  bracts  foli- 
aceous,  lanceolate,  acute  3-5  cm.  long;  flow- 
ers solitary  bright  lilac-purple,  or  sometimes 
white;  pedicels  15-25  mm.  long;  sepals  4-6 
cm.  long.  20-35  mm.  wide,  with  a  broad 
claw ;  petals  nearly  as  long  as  the  sepals, 
spatulate ;  perianth-tube  about  5  mm.  long ; 
anthers  15-18  mm.  long;  capsule  20-25  mm. 
long,  oblong,  obtuse  at  both  ends ;  seeds 
scarcely  flattened,  obtusely  angled. 

Open  grassy  places,  Humid  Transition  Zone; 
Washington  to  southern  Oregon  west  of  the  Cascade 
Mountains.  Type  locality:  "a  common  plant  in 
north  California  and  along  the  coast  of  New  Georgia, 
in  dry  soils  or  open  parts  of  woods."  The  tough 
fibrous  leaves  of  this  species,  and  perhaps  of  some 
of  the  macrosiphon  group  are  used  by  the  Indians  in 
making  nets  and  snares. 


4.  Iris  tenuis  S.  Wats. 
Clackamas  Iris.     Fig.  1133. 

Iris  tenuis  S.   Wats.   Proc.  Am.  Acad.   17:  380.      1882. 

Rootstock  very  slender,  only  2-4  mm.  thick.  Stems 
20-25  cm.  high,  with  2  or  3  thin  and  scarious  bract- 
like leaves  5-7  cm.  long;  basal  leaves  very  thin,  equal- 
ling or  surpassing  the  stems,  8-12  mm.  wide ;  bracts 
contiguous,  5-10  cm.  long;  flowers  2,  on  slender  pedi- 
cels equalling  or  exceeding  the  bracts,  white  lightly 
striped  and  blotched  with  pale  yellow  and  purple ; 
sepals  oblong-spatulate,  about  3  cm.  long;  the  petals 
a  little  shorter,  emarginate ;  perianth-tube  4-6  mm. 
long;   capsule  depressed-globose,   12  mm.  in   diameter. 

Open  wooded  slopes,  Humid  Transition  Zone;  Cascade  Moun- 
tains of  northern  Oregon,  along  the  Clackamas  River.  Type 
locality:   "Eagle  Creek,  a  branch   of  Clackamas  River,"   Oregon. 


5.  Iris  hartwegi  Baker. 


Hartweg's  Iris. 


Fig.  1134. 


Iris   hart'i'Cgi   Raker,   Card.   Chron.   II.   5:    i2i.      1876. 

Rootstock  slender,  forming  small  tufts.  Stems 
slender  and  flattened,  10-30  cm.  high,  with  1-3 
leaves ;  basal  leaves  longer  than  or  often  much 
surpassing  the  stem,  4-6  mm.  wide,  acuminate ; 
bracts  rarely  nearly  contiguous,  linear-lanceolate 
h-7  cm.  long ;  pedicels  2-7  cm.  long ;  flowers  2, 
yellow  with  lavender  veins,  or  pale  lilac  with 
deeper  colored  veins  and  yellow  medial  portion  ; 
sepals  3-5  cm.  long,  about  12  mm.  wide  ;  petals 
a  little  shorter  and  narrower ;  perianth-tube 
stout,  6-7  mm.  long;  anthers  12  mm.  long,  equal- 
ling the  filaments ;  capsule  oblong.  2-3  cm.  long, 
acute  at  both  ends,  3-angled  ;  seeds  flattened  and 
angled. 

Open  coniferous  forests.  Arid  Transition  Zone;  Sis- 
kiyou Mountains  south  through  the  Sierra  Xevada  to 
Kern  County.  Type  locality:  Sierra  Xevada,  probablv  on 
the  American   River. 

Iris   hartwegi    australis  Parish,    Erythea   6:    86.      1898.  „  „  _      ._ _    ..^_ _^ , 

lilac-purple;  sepals  mostly  5-6  mm.  long,  20  mm.  wide;  anthers  20 'mm.  long,  a  little  exceeding' the  "filaments" 

Open  coniferous  forests  in  dry  soils,  Arid  Transition  Zone;  mountains  of  southern  California,  from  the 
.San  Gabriel  to  the  San  Jacinto.  Type  locality:  dry  ridges  of  the  San  Bernardino  Mountains  at  4000  ft, 
altitude. 


Usually    larger   than    the   typical    species;    flowers 
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6.  Iris  bracteata  S.  A\'ats. 
Siskiyou  Iris.     Fig.  1135. 

Iris  bracteata  S.  Wats.  Proc.  Am.   Acad.   20:   375.     1885. 

Rootstock  very  slender,  forming  tufts.  Stems  slender, 
simple,  flattened,  2-3  dm.  high ;  basal  leaf  solitary,  usually 
much  longer  than  the  stem,  6-10  mm.  wide,  glossy  green 
above,  pale  beneath,  firm  and  persistent;  stem-leaves  2-3, 
bract-like,  the  sheathing  bases  somewhat  inflated  and  often 
colored,  the  l)lades  about  25  mm.  long ;  bracts  somewhat  in- 
flated and  tinged  with  red,  5-8  cm.  long,  5-7  mm.  wide,  attenu- 
ate at  apex ;  flowers  2,  creamy  white ;  pedicels  slender,  30-35 
mm.  long;  perianth-tube  funnel-form,  6  mm.  long;  sepals 
oblong,  5-7  cm.  long ;  petals  oblanceolate,  somewhat  shorter 
than  the  sepals ;  capsule  ovate-oblong,  3  cm.  long ;  anthers  12 
mm.  long. 

Open  coniferous  forests,  Transition  Zone;  Siskiyou  Mountains,  Ore- 
gon.    Type  locality:  near  Waldo,  Josephine  County. 


7.  Iris  douglasiana  Herbert. 
Douglas"  Irjs. 


Fig. 


1136. 


Iris  douglasiana  Herbert;  Hook.  &  Arn.  Bot.   Beecliey  393. 

1841. 
Iris    douglasiana    bracteata    Herbert;    Hook.    &    Arn.    Bot. 

Beechey   395.      1841. 
Iris  douglasiana  nuda  Herbert;  Hook.  &  Arn.  Bot.  Beechey 

395.      1841. 
Iris  beechc\ana  Herbert;   Hook.   &  Arn.   Bot.   Beechey  39o. 

1841. 
Iris  zvatsoniaiia  Purdy;    Erythea   5:    128.      1897. 

Rootstock  rather  stout,  elongated,  clothed  by 
the  persistent  leaf-base,  these  not  becoming  fib- 
rous. Stem  flattened,  25-50  cm.  high,  with  2  or^  3 
leaves,  simple  and.2-3-flowered,  or  rarely  branch- 
ed above  and  each  branch  2-5  flowered.  Basal 
leaves  equalling  or  usually  much  exceeding  the 
stem.  7-15  cm.  long,  acuminate,  bright  glossy 
green,  reddish  at  base;  bracts  separate,  foliaceous, 
lanceolate.  6-8  cm.  long;  pedicels  2-3  cm.  long; 
flowers  bright  or  pale  lilac-purple  varying  to 
white  or  cream  with  lilac  veins ;  sepals  5-7  cm. 
long,  15-25  cm.  wide;  petals  oblanceolate,  equal- 
ing" the  sepals;  perianth-tube  15-20  cm.  long;  style-branches  with  long  toothed  crests;  ovary 
narrowly  oblong.  3-4  cm.  long ;  capsule  oblong,  4-7  cm.  long,  short-acummate,  or  acute  at  apex ; 
seeds  nearly  globose. 

Open  woods,  especially  in  the  redwood  belt,  forming  tufts  or  small  colonies,  but  on  open  hillsides  near  the 
coast  often  forming  extensive  colonies.  Humid  Transition  (mainly)  and  Upper  Sonoraii  Zones;  Coast  Ranges 
from  Curry  County,  Oregon,  to  Monterey  County,  California.     Type  locality:  California,  probably  Monterey. 

8.  Iris  purdyi  Eastw. 
Purdy's  Iris.    Fig.  1137. 

Iris    purdvi    Eastw.    Proc.    Calif.    Acad.    II.    Bot.    1:     78. 
pL  7,  fig. -2.      1897. 

Rootstock  slender,  about  3  mm.  in  diameter. 
Stems  15-30  cm.  high,  somewhat  flattened.  Basal 
leaves  exceeding  the  stems,  6-7  mm.  wide,  erect 
or  laxly  spreading,  long-acuminate,  pale  green ; 
cauline  leaves  several,  more  or  less  overlapping, 
bract-like,  the  sheathing  base  inflated,  tinged  with 
red,  the  leaf-blade  attenuate,  scarcely  2  cm.  long; 
bracts  inflated,  broadly  lanceolate,  5-7  cm.  long, 
about  7  mm.  wide,  abruptly  acuminate,  tinged 
with  rose ;  flowers  2,  short-pediceled ;  sepals  5-7 
cm.  long,  20  mm.  wide,  cream-color,  with  yellow 
lines  on  the  claw  and  purple  veins  on  the  spread- 
ing blades ;  petals  linear-oblong,  somewhat 
shorter  than  the  sepals ;  perianth-tube  slender, 
4-5  cm.  long;  anthers  15-18  mm.  long;  capsule 
oblong-ovoid,  25-30  cm.  long,  acute  at  each  end. 

Hillsides  in  open  forests.  Upper  Sonoran  and  Humid 
Transition  Zones;  Siskivon  Mountains,  southern  Oregon 
to  Mendocino  County,  California.  Type  locality :  "red- 
wood  region  of  Mendocino  County,   around  Ukiah." 
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9,  Iris  californica  Leicht. 
California  Iris.     Fig.  1138. 


Iris   californica   Leicht.    Gardfii   52:    1J6.      1897. 

Rootstock  slender,  about  5  cm.  in  diameter.  Stem 
slender,  somewhat  flattened,  15-40  cm.  high.  Leaves  of 
the  sterile  stems  surpassing  the  flowers,  4-6  mm.  wide, 
long-acuminate,  pale  green ;  those  of  the  flower-bear- 
ing stem  2  or  3  about  10-20  cm.  long,  the  upper 
sheathing  for  half  their  length;  bracts  lanceolate  acumi- 
nate, 7-10  cm.  long,  6-9  mm.  wide ;  flowers  usually  2. 
cream  color,  veined  with  lilac,  very  short-pedicelled  ; 
perianth-tube  slender,  4-6  cm.  long ;  sepals  5-6  cm.  long, 
15-18  mm.  wide;  petals  spatulate,  about  equalling  the 
sepals;  ambers  alaout  15  mm.  long;  style-branches  witii 
oblong  crests.  8-lD  mm.  long;  capsule  broadly  oblong, 
abruptly  acute  at  each  end,  25-35  cm.  long,  on  pedicels 
10-15  mm.  long;   seeds  compressed. 

Grassy  hillsides  and  open  woods  in  dry  soil,  Transition  and 
(mainly)  Upper  Sonoran  Zones;  California  Coast  Ranges  from 
Lake  and  Glenn  Counties  to  Santa  Clara  County,  also  in  the 
Sierra  foothills  of  Butte  County.  Type  locality:  California,  but 
localit}'  not  given. 


10.  Iris  macrosiphon  Torr. 
Slencler-tubed  Iris. 


Fig-.  1139. 

Iris   tnucrosipho}!   Torr.   Pacif.    R.   Rep.    4:    144.      1857. 

Rootstocks  slender,  forming  small  tufts.  Stems 
slender  3-20  cm.  high,  somewhat  flattened.  Basal 
leaves  much  exceeding  the  stem,  3-4  mm.  rarely 
wider;  cauline  leaves  1  or  2,  5-10  cm.  long;  bracts 
linear-lanceolate,  long-acuminate,  6-10  cm.  long,  4-6 
mm.  wide;  flowers  1  or  2,  short-pedicelled,  briglu 
lilac-purple;  sepals  35-50  cm.  long,  12-15  mm.  wide; 
petals  oblanceolate,  about  equalling  the  sepals ;  peri- 
anth-tube very  slender,  4-8  cm.  usually  about  6  cm. 
long;  anthers  about  12  inm.  long;  capsule  oblong- 
ovoid,  25-30  mm.  long,  shortly  acute  at  each  end  ; 
seeds  compressed,  angled. 

On  grassy  hillsides,  or  in  open  woods,  Upper  Sonoran  and 
Humid  Transition  Zones;  California  Coast  Ranges  from  Hum- 
boldt and   Siskiyou   Counties  south  to   Marin   County,   and  the 
Mount   Hamilton   Range,   Santa  Clara  County.     Type   locality: 
"hillsides,   Corte  Madera,"   Marin  County,  California. 
Iris  chrysophylla  Howell.  Fl.  N.  W.  Am.  1  :  633.     1902.     Probably  only  a  form  of  /.  californica,  the  chief 
difference  being  the  elongated  (15-20  mm.)   lanceolate  stigma-crests.     Open  pine  forest,  Arid  Transition  Zone. 
southern  C)regon. 

Iris  amabilis  Eastw.  Bull.  Torrey  Club  30:  484.  1903.  Clearly  a  member  of  the  iiiacrosit^Iuui  group  and 
doubtfully  distinct  from  I.  californica,  the  chief  distinction  being  a  somewhat  shorter  (25-35  mm.)  perianth- 
tube.     Open  pine  forests,  Nevada  City,  California. 

Iris  tenuissima  Dykes,  Gard.  Cliron.  III.  51  :  IS.  1912.  An  imperfectly  known  relative  of  /.  ntacrosif>hon, 
differing,  probably  inconstantly,  in  the  narrower,  tajjering  perianth-segments;  stigma-crests  about  as  long  as 
the  stigmas.      Described  from  specimens  collected  at  the  Pitt  River   Ferry,   Shasta  County,  California. 

2.    SISYRINCHIUM  L.  Sp.  PI.  954.     1753. 

Perennial  tufted  herbs,  with  short  rootstocks,  slender  compressed  more  or  less  winged 
stems,  linear  grass-like  leaves.  Flowers  blue,  borne  in  a  few-flowered  terminal  umbel  from 
a  pair  of  erect  green  bracts.  Perianth-tulie  short  or  none,  the  6  spreading  segments  oli- 
long  or  obovate,  similar,  aristulate.  Filament  united  to  near  the  apex.  Ovary  3-celled,  each 
cavity  several-ovuled.  Style  branches  filiform,  undivided,  alternate  with  the  stamen.^:. 
Capsule  globose  or  obovoid,  loculicidally  3-valved.  Seeds  subglobose  or  ovoid,  smooth  or 
pitted.     [Name  of  Theophrastus  for  a  bulbous  plant  allied  to  Iris.] 

About  60  species,  natives  of  North  America  and  the  West  Indies. 

Stems   simple    and    leafless    with    a    sessile    terminal    spathe,    rarely    with    a    terminal    leaf-bearing    node   and    a 
solitary   peduncle. 
Bracts  of  the  spathe  linear,  equally  narrow,   the  inner  exceeding  the  pedicels,  the  outer  much  longer. 

1.  S.    sarnientosunu 
Bracts  of  the  spathe  dissimilar,  the  inner  broader  than  the  outer  and  shorter  than  the  flowers. 

Pedicels  glandular-pubescent;  capsules  pale  not  brownish.  2.   S.    halophylluni. 

Pedicels  glabrous;  capsules  brownish.  3.    -S".   idahocnsc. 

Stems  bearing  1,  or  more  leaf-bearing  nodes,  each  node  with  2  or  more  peduncles.  4.   .S".    bellutn. 
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1.  Sisyrinchium  sarmentosum  Suksdorf. 
Suksdorf's  Blue-eyed  Grass.     Fig.  1140. 

Sisyrincltiinii    saniiciitosinii    Suksdorf,    Erythea    3:     121.      1895. 
Sisvriiicliiiiiii    scl^ti'iitrionale     Bick.     Bull.     Torrey     Club    26:     452. 
'1899. 

Stems  growing  in  small  tufts,  10-20  cm.  high,  simple 
and  leafless,  bearing  a  sessile  spathe,  or  sometimes 
with  a  leaf-bearing  node  and  a  solitary  peduncle,  about 
1.5  mm.  wide,  narrowly  winged,  the  margins  smooth. 
Leaves  about  half  to  nearly  equalling  the  stems,  2'  mm. 
wide,  attenuate  at  apex;  spathe  very  narrow;  outer 
bract  linear.  40-50  mm.  long,  scarcely  2  mm.  wide; 
inner  bract  similar,  25-30  mm.  long,  exceeding  the 
slender  glabrous  pedicels ;  flowers  usually  1-3 ;  perianth- 
segments  about  8  mm.  long,  pale  violet,  not  emarginate, 
slenderly  aristulate :  capsule  about  3  mm.  high,  glabrous. 

Margins  of  wet  meadows  and  streams.  Arid  Transition  and 
Canadian  Zones;  British  Columbia  to  Manitoba,  eastern  Washing- 
ton and  North  Dakota.  Type  locality:  Skamania  County,  Wash- 
ington. 


2.  Sisyrinchium  halophyllum  Greene. 
Nevada  Blue-eyed  Grass.     Fig.  1141. 

Sisyrinchium  halophyllum  Greene,  Pittonia  4:  34.  1899. 
Sisyrinchium  leptocaulon  Bick.  Bull.  Torrey  Club  26:  451.  1899. 
Stems  arising  from  rather  coarse  fibrous  roots,  simple, 
bearing  a  solitary  sessile  spathe,  10-30  cm.  high,  smooth, 
the  margins  narrowly  winged.  Leaves  about  half  the 
length  of  the  stems,  1.5-3  mm.  wide,  pale  green,  their 
margins  smooth ;  spathe  narrow,  the  outer  bract  12-30 
mm.  long,  lanceolate,  acute  or  attenuate  at  apex,  broadly 
scarious-margincd ;  pedicels  glandular-pubescent ;  peri- 
anth violet-purple,  9-10  mm.  long,  somewhat  cyathiform, 
prominently  aristulate  at  apex ;  capsule  about  4  mm. 
high,  pale  grayish  green,  pubescent. 

Meadows,  especially  in  alkaline  soil.  Upper  Sonoran  and  Arid 
Transition  Zones;  Idaho  to  Utah  west  to  the  eastern  slopes  of  the 
Sierra  Nevada,  California.  Type  locality:  Humboldt  Wells,  near 
Wells,  Nevada. 


3.  Sisyrinchium  idahoense  Bick. 

Idaho  Blue-eyed  Grass.     Fig.  1142. 

Sisyrinchium    idahoense    Bick.     Bull.    Torrey    Club    26:     445. 

"1899. 
Sisyrinchium  segcfiim  Bick.   Bull.  Torrey  Club  26:   449.     1899. 
Sisvrinchinni    oreohltihim    Bick.    Bull.    Torrey    Club    31  :    381. 

"1904. 

Stems  arising  from  fibrillose  roots,  simple  and 
leafless  or  occasionally  a  single  terminal  peduncle 
with  subtending  leaf,  10-45  cm.  high,  1-2  mm.  wide, 
distinctly  winged,  the  margins  smooth  or  more  or 
less  ciliolate.  Leaves  about  half  the  length  of  the 
stems,  1-3.5  mm.  wide,  smooth  on  the  margins ; 
spathe  narrow,  outer  bract  2-6  cm.  long,  narrowly 
attenuate;  pedicels  glabrous;  perianth  violet-purple 
10-15  mm.  long,  the  segments  slightly  if  at  all 
emarginate,  mucronulate-aristulate ;  ovary  glandu- 
lar-pubescent ;  capsule  globose,  3-6  mm.  long,  brown, 
sparsely   puberulent. 

Moist  grassy  places.  Arid  Transition  and  Canadian  Zones; 
Idaho  and  Washington  to  the  Sierra  Nevada,  California.  Type 
locality:  Nez  Perces  County,  Idaho. 
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4.  Sisyrinchium  bellum  S.  Wats.    California  Blue-eyed  Grass.     Fig.  1143. 


Sisvrinchium    bcllnm   S.    Wats,    i'roc.    Am.    Acad.    12:    227. 
'1876. 

Bermudiana   bclhi    Greene,    Man.    Bay    Region    308.      1894. 

SisYi'iitchiiim    grecuei    Bick.     Bull.    Tonev    Club    31  :     383. 

"1904. 
Sisvi'iiichiiiin    castu'oodiac     Bick.     Bull.     Torrev    Clul)    31: 

385.      1904. 
Sisvyiiichiiim  hest^erium   Bick.    Bull.   Torrey   Club   31:    390. 

"1904. 

Sisxrinchitim      iiwi'itiiiuiiii     Heller,     Muhlenbergia      1  :     48. 
"1904. 


Stems  10-50  cm.  high  or  more,  smooth  or  cilio- 
late-scabrous  on  the  narrowly  winged  margins, 
with  1-3  nodes,  each  node  bearing  1-4  peduncles. 
Leaves  about  half  the  length  of  the  stem,  2-4  mm. 
wide ;  peduncles  equalling  or  surpassing  the  nodal 
leaf;  perianth  violet-purple,  10-15  mm.  long;  the 
segments  truncate-emarginate  and  aristulate ; 
stamineal  column  3-5  mm.  long  ;  capsule  3-4  mm. 
long,  brownish  green. 

Common-  on  grassy  hillsides  either  in  heavy  or  sandy 
soil.  Upper  Sonoran  and  Transition  Zones;  throughout 
California  from  Shasta  and  Humboldt  Counties  to  Lower 
California.     Type  locality:  not  indicated. 


Sisyrinchium  macoiinii  Bick.  Bull.  Torrey  Club  27:  245.  1900.  Stems  simple,  leafless,  with  a  sessile 
spathe,  or  rarely  with  a  leaf-bearing  node  and  a  solitary  peduncle,  30-50  cm.  high,  very  slender  and  scarcely 
winged,  1-1.5  mm.  wide.  Leaves  mostly  20-30  mm.  long,  attenuate  at  ape.x;  pedicles  slender  and  glabrous; 
perianth  segments  20  mm.  long,  emarginate  and  slenderly  aristulate;  anthers  2  mm.  long. 

Known  only  from  the  type  locality,   Coma.x,  Vancouver  Island,   British  Columbia. 

Sisyrinchium  funereum  Bick.  Bull.  Torrey  Club  31  :  387.  1904.  Stem  pale  glaucous  green,  stiffly  erect, 
50-60  cm.  liigli,  2 — 1.5  mm.  wide,  narrowly  margined,  smooth,  bearing  a  solitary  node.  Leaves  about  half  the 
length  of  the  stem,  2-3.5  mm.  wide,  the  one  at  the  node  stiff,  4-10  cm.  long;  peduncles  2  or  3 ;  spathes  18-25 
mm.  long,  the' outer  bract  scarcely  equalling  the  inner;  flowers  often  12-18;  perianth-segments  12-14  mm. 
long,  mucronate  at  apex;  capsules  light  colored,  3-6  mm.  broad. 

A  little  known  species,  based  on  a  single  collection,  Furnace  Creek  Cafion,  Funeral  Mountains,  California. 


3.    OLSYNIUM  Raf.  New  Fl.  Am.  1:  72.     1836. 

Perennial  tufted  herbs  with  the  general  habit  of  Sisyrinchium;  rootstocks  very  short, 
bearing  coarse  fibrous  roots.  Stems  simple  erect  with  a  few  leaves  toward  the  base,  com- 
pressed but  not  winged.  Basal  leaves  with  much  reduced  blades  and  bract-like.  Spathe 
solitary  and  terminal  with  two  very  unequal  bracts,  the  outer  much  elongated  and  foliaceous. 
Flowers  usually  1  or  2,  reddish  purple.  Perianth-segment's  similar,  obtuse  or  apiculate, 
neither  aristulate  nor  emarginate.  Stamens  with  their  filaments  united  only  at  the  base. 
Styles  cleft  at  the  apex,  much  exceeding  the  stamens.  Capsule  broadly  oblong  or  sub- 
globose.     Seeds  many  rounded,  dark  colored,  finely  pitted. 

A  monotypic  genus. 

1.     Olsynium  douglasii  (A.  Dietr. )  Bick. 
Purple-eyed  Grass.     Fig.  1144. 

Sisyrinchium   gmndifionim   Dtugl.;   Lindl.   B'ot.   Reg.    16:    pi.    1.^64.      1830. 

not  Cav.    1790. 
Sisyrinchium    douglasii  A. -Dietr.   Sp.   PI.   2:     504.     1833. 
Olsynium  graudiflorum  Raf.   New.  Fl.  Am.   1:  71.      1836. 
Olsynium  douglasii  Bick.   Bull.   Torrey  Club  27:   237.      1900. 

Stems  15-30  cm.  high,  2-i  mm.  wide,  naked  above  the 
middle.  Basal  leaves  bract-like  with  much  reduced  blades, 
1  or  2  with  blades  2-15  mm.  long,  stiffly  erect,  the 
long  sheathing  base  scarious  on  the  margins;  spathe  solitary, 
terminal ;  outer  bract  long-attenuate,  5-12  cm.  long,  far  sur- 
passing the  flowers  or  rarely  reduced  and  shorter  than  the 
pedicels;  inner  bracts  shorter  than  the  pedicels  or  but  slightly  ex- 
ceeding them,  obtuse;  perianth-segments  15-20  mm.  long, 
oblong-obovate,  5-nerved ;  stamens  about  two-thirds  the 
length  of  the  segments ;  anthers  orange-colored,  3-4  mm.  long ; 
capsule  6-8  mm.  long,  often  tinged  with  purple;  seeds  2  mm. 
long. 

Open  grassy  places,  mainly  Arid  Transition  Zone;  British  Columbia 
to  northern  Xevada  and  northern  California.  Type  locality:  Celilo  Falls, 
Columbia   River,   Washington. 
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4.    HYDASTYLUS  Salisb.  Trans.  Hort.  Soc.  Lond.  1:  310.     1812. 

Annual  or  perennial  herbs  with  the  habit  and  appearance  of  Sisyrinchium,  staining  purple 
and  usually  turning  black  on  drying;  rootstocks  obscure  or  poorly  developed,  the  roots 
fibrous  pale  and  slender.  Leaves  narrowly  linear,  conduplicate  at  base.  Stems  ancipital, 
simple,  scapose,  terminated  by  a  solitary  spathe.  Bracts  of  the  spathe  two,  conduplicate,  en- 
closing membranous  scales.  Pedicels  slender  often  well  exserted.  Perianth  yellow  with 
dark  or  orange  veins,  not  aristulate  or  emarginate.  Filaments  free  to  below  the  middle, 
somewhat  spreading  above.  Anthers  narrowly  linear,  versatile.  Style  branches  slender,  di- 
vergent. Capsule  oblong  to  globose,  more  or  less  3-lobed.  Seeds  few  to  many,  rounded, 
distinctly  pitted. 

About  12  species,  confined  to  western  United  States  and  Mexico.  Type  species,  Hydasfyhis  californicns 
(Kef.)   Salisb. 

Herbage  turning  black  in  drying  and  leaving  a  purple  stain;  coastal  species. 
Anthers  3-5  mm.  long;  perianth-segments  12-18  mm.   long. 

Pedicels  2-4  cm.  long,  mostly  longer  than  the  bracts;  seeds  1.25-1.5  mm.  in  diameter. 

1.  H.   cahfoniicus. 
Pedicels  1-2  cm.  long,  mostly  shorter  than  the  bracts;  seeds  .75-1  mm.  in  diameter. 

2.  H.   brachypiis. 
Anthers  2-2.5  mm.  long;   perianth-segments  8-10  mm.  long.                                                    3.  H.    borealis. 

Herbage  not  ordinarily  turning  dark  in  drying,   and  not  staining  purple;    montane  species. 

4.   H.    f^hneri. 


1.  Hydastylus  californicus  (Ker.)  Salisb. 
California  Golden-eyed  Grass.     Fig.  1145. 


Marica  calif ornica  Ker.    Bot.    Mag.   pi.   9S3:      1806. 

Sisvriiichiujn  calif ornicnm  Dryand.   Hort.   Kew.  ed.   2.   4:    135. 

"1812. 
Hvdastvltis    californicns    Salisb.    Trans.    Hort.    Soc.    Lond.    1 : 

"  310."     1812. 
Sisyrinchium  flaviduin    Kell.    Proc.    Calif.    Acad.   2:    50.      1863. 
Bcrmtidiana  calif  ornica  Greene,   Man.   Bay   Region  308.      1894. 


Stems  15-60  cm.  long,  dull  green  and  glaucescent, 
broadly  winged,  2-6  mm.  wide.  L,eaves  mostly 
about  half  the  length  of  the  stem,  2-6  mm.  wide ; 
outer  bract  2-5  cm.  long,  usually  slightly  surpassing 
the  inner ;  flowers  bright  yellow,  i-7 ;  pedicels  2—1 
cm.  long;  perianth-segments  12-18  mm.  long,  obtuse 
or  acutish,  with  5-7  black  nerves  ;  anthers  3-5  mm. 
long;  capsule  ellipsoid  or  obovoid,  7.5-12  mm.  long; 
seeds  1.25-1.5  mm.  in  diameter. 


Moist  meadows  near  the  coast,  Humid  Transition  Zone; 
Curry  County,  Oregon,  to  Monterey,  California.  Type  lo- 
cality: "northwest  coast,"   Menzies. 


2.  Hydastylus  brachypus  Bick. 
Oregon  Golden-eyed  Grass.     Fig.  1146. 


Hydastylus  brachypus  Bick.   Bull.  Torrey   Club  27:   379.     1900. 

Stems  mostly  low,  8-15  cm.  high,  or  sometimes 
twice  as  high,  stout,  broadly  winged,  2-5  mm.  wide. 
Leaves  about  half  the  length  of  the  stems  or  longer, 
short-pointed;  outer  bracts  15-25  mm.  long,  sub- 
equal  or  slightly  surpassing  the  inner,  3-4  mm.  wide, 
obtuse,  united  clasping  for  2-5  mm. ;  pedicels  usually 
shorter  than  the  inner  bract,  10-15  mm.  long,  ob 
tuse ;  anthers  3-4  mm.  long;  capsule  oblong  or  ellip- 
soid, 7-10  mm.  long;  seeds  .75-1  mm.  in  diameter. 


Open  grassy  places  near  the  coast.  Humid  Transition  Zone; 
Washington  to  central  Oregon.  Type  locality:  Newport,  Ore- 
gon. 
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3.  Hydastylus  borealis  Bick. 
Northern  Golden-e}ed  Grass.     Fig.  1147. 


Hydastylus  borealis  Bick.   Bull.  Torrey  Club  27:   37S.      1900. 

Stems  6-30  cm.  high,  wing-margined.  Leaves 
about  half  the  length  of  the  stem,  1-3  mm.  wide, 
often  with  an  abrupt  linear  tip;  outer  bract  15-20 
mm.  long,  slightly  surpassing  the  inner;  pedicels 
erect,  slightly  exserted,  15-20  mm.  long;  perianth- 
segments  yellow,  8-10  mm.  long,  mostly  5-nerved ; 
anthers  2-2.5  mm.  long ;  capsule  ellipsoid,  6-8  mm. 
long ;  seeds  .75-1  mm.  in  diameter,  finely  pitted. 


Moist  situations,  Humid  Transition  Zone;  Vancouver 
Island  and  Whatcom  County,  Washington.  Type  locality: 
Whatcom  County,  Washington.  More  extended  field  work 
and  garden  culture  may  prove  this  species  and  Hydastylus 
brachyf'ns  to  be  mere  forms  of  Hydastylus  califoniica. 


4.  Hydastylus  elmeri  (Greene)  Bick. 
Drew's  Golden-eved  Grass. 


Fig-.  1148. 


Sisyiinchiuin    elmeri   Greene,    Pittonia   2:    106.       1890. 
Hydastylus  elmeri  Bick.   Bull.  Torrey  Club  27:  380.     1900. 
Hydastylus   riz'ularis   Bick.    Bull.   Torrey    Club   27:    380.      1900. 

Stems  10-30  cm.  high,  very  slender,  1-2  mm.  wide, 
narrowly  winged.  Leaves  half  the  length  of  the 
stem,  1-3.5  mm.  wide ;  outer  bract  12-25  mm.  long, 
united  clasping  for  5-6  mm.,  narrowed  to  an  obtuse 
apex,  scarcely  exceding  the  inner;  pedicels  usually 
well  exserted  and  spreading;  perianth-segments  8-12 
mm.  long,  orange-yellow  with  5  dark  purple  veins, 
obtusely  pointed;  anthers  3-5  mm.  long;  capsule  ob- 
long, 7  mm.  long. 


Borders  of  mountain  streams  and  meadows,  Arid  Transi- 
tion and  Canadian  Zones;  Sierra  Nevada  from  Plumas  County 
to  the  San  Bernardino  Mountains,  California.  Type  locality: 
Lake  Eleanor,  Sierra  Nevada,  California. 


Family  2?,.     ORCHIDACEAE. 

Orchid  Family. 

Perennial  herbs  with  cornis,  bulbs  or  tuberous  roots,  sheathing  entire  leaves, 
sometimes  reduced  to  scales,  the  flowers  perfect,  irregular,  bracted,  solitary,  spiked 
or  racemed.  Perianth  superior,  of  6  segments,  the  3  outer  (sepals)  similar  or 
nearly  so,  2  or  the  inner  ones  (petals)  lateral,  alike;  the  third  inner  one  (lip) 
dissimilar,  often  markedly  so,  usually  larger,  often  spurred,  sometimes  inferior 
by  torsion  of  the  ovary  or  pedicel.  Stamens  variously  united  with  the  style  into 
pear-shaped,  usually  stalked  masses  (pollinia),  united  by  elastic  threads,  the  masses 
waxy  or  powdery,  attached  at  the  base  to  a  viscid  disk  (gland).  Style  often  ter- 
minating in  a  beak  (rostellum)  at  the  base  of  the  anther  or  between  its  sacs. 
Stigma  a  viscid  surface,  facing  the  lip  beneath  the  rostellum,  or  in  a  cavity  between 
ihe  anther-sacs  (clinandrium).  Ovary  inferior,  usually  long  and  twisted,  3-angled, 
1-celled  ;  ovules  numerous,  anatropous.  on  3  parietal  placentae.  Capsule  3-valve(l. 
Seeds  very  numerous,  minute,  mostly  spindle-shaped,  the  loose  coat  hyaline,  reticu- 
lated ;  endosperm  none ;  embryo  fleshy. 

About  430  genera  and  over  5000  species,  of  wide  distribution,  most  abundant  in  the  tropics,  many  of  those 
of  warm  regions  epiphytes. 
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Anthers  2;  lip  a  large  inflated  sac.      (Cvpripedieae.)  1 

Anthers  solitary. 

Pollinia  with  a  caudicle,  which  is  attached  at  the  base  to  a  viscid  disk  or  gland;   our 
(Orchideae.) 
Stems  leafy.  2 

Stems  scapose  with  two  basal  leaves. 

Anther  sacs  parallel  or  nearly  so;  lateral  sepals  adnate  at  base  to  the  claw  of  the 

3 
Anther  sacs  widely  divergent;  lateral  sepals  free  at  base. 
Pollinia  not  produced  into  a  caudicle.. 

Pollinia  granulose  or  powdery.      (Xeottieae.) 
Plants  with  ordinary  green  foliage. 
Stems  leafy. 

Leaves  broad;  anthers  operculate. 

Leaves  narrow;   anthers  not  operculate;   spike  often  twisted. 
Stems  scapose;  leaves  basal  or  nearly  so. 
Leaves  2,   opposite,  not  white-veined. 
Leaves  several,   white-veined. 
Plants  without  green  foliage,  white,  leaves  reduced  to  alternate  scales. 
Pollinia  smooth  and  waxy.      (  Epidendreae.) 
Leaves  1  or  2;  plants  bulbous. 
Leaves  2,  opposite;   lip  flat. 
Leaf  1. 

Flower  solitary;  lip  saccate. 
Flowers  racemose;  lip  not  saccate 


.   Cypripediiim. 
genera  with  a  spur. 
Limnorchis. 

Pipena. 
.  Lvsias. 


Scrapias. 
Ibidium. 

Ophrys. 

Pcraniiiiin. 

Ebiirophytoii. 


10.    Lipaiis. 


Leaves  reduced  to  scales;  plants  without  green  herbage,  from  coralloid  roots.  13. 


Cytherea. 

Aplectntin. 

Coiallorrliiza. 


1.    CYPRIPEDIUM  L.  Sp.  PI.  975.    1753. 

Glandular-pubescent  herbs,  with  leafy  stems  and  coarsely  fibrous  roots.  Leaves  large, 
broad,  many-nerved.  Flowers  solitary  or  several,  drooping,  large  and  showy.  Sepals 
spreading,  separate,  or  usually  two  of  them  united  into  one  under  the  inflated  sac-like  lip. 
Column  declined,  bearing  a  sessile  or  stalked  fertile  anther  on  each  side  and  a  dilated 
petaloid  but  thickish  sterile  stamen  above,  which  covers  the  summit  of  the  style.  Pollinia 
granular,  without  a  caudicle  or  glands.  Stigma  terminal,  broad,  obscurely  3-lobed.  [Name 
incorrectly  Latinized  from  Kuj-iqi;,  Venus,  and  :x£biXox,  a  shoe,  therefore  by  some  authors 
spelled  Cypripediiiiiii.] 

About  20  species,  natives  of  the  north  temperate  zone.  Besides  the  following  4  other  species  occur  in 
eastern  North  America,  2  in  the  Rocky  Mountains  and  1   in  Alaska.     Type  species,   Cypripedium  calceolus  L. 


Leaves  several,  alternate. 

Sepals  obtuse,  shorter  tlian  the  lip;  flowers  3—7,  racemose. 
Sepals  acuminate,  longer  than  the  lip;   flowers  solitary. 
Flowers  yellow;   lip   15-30  mm.  long. 
Flowers  brown,  with  a  white  lip  30-50  mm.   long. 
Leaves  2,  opposite,  broadly  oval;  flowers  greenish,  fasciculate. 


L  C.   calif orniciim. 

2.  C.   parviflontm. 

3.  C.    montaimm. 

4.  C.  jascicntatuin. 


1.  Cypripedium  californicum  A.   Gray.      California  Lady's  Slipper.    Fig.  1149. 


Cvpripcdium   californicum  A.   Grav,   Proc.   Am.   Acad.   7: 
389.      1867. 


Stems  leafy,  3-7  dm.  high,  glandular-pubescent. 
Leaves  7-10  cm.  long,  ovate-lanceolate,  acute, 
the  upper  becoming  smaller,  lanceolate  and 
acuminate  ;  flowers  3-7.  solitary  in  the  axils  of 
the  foliaceous  bracts,  and  much  shorter  than 
them ;  sepals  broadly  oval,  the  lower  wholly 
united,  15  mm.  long;  petals  oblong-linear, 
equalling  the  sepals ;  ovary  twisted,  acutish, 
greenish-yellow :  lip  obovate-globose,  white  or 
often  rose-color,  spotted  with  brown,  18-20  mm. 
long,  pubescent  within  at  the  base;  sterile 
anther  rounded  and  arching,  nearly  sessile,  4 
mm.  long ;  stigma  roughened  4  mm.  long ;  cap- 
sule refle.xed,  oblong  20  mm.  long. 


In  damp  soils  of  open  woods.  Transition  Zone;  Sis- 
kiyou Mountains,  southern  Oregon,  south  to  Marin  and 
Placer  Counties,  California.  Type  locality:  swamps  on 
Red  Mountain,  Mendocino  County,  California. 
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2.    Cypripedium  parviflorum  Salisb. 
Yellow  Lady's  Slipper.    F\g.  1150. 

Cvpripedium  pariifloruin  Salisb.   Trans.    Linn.    Soc.    1 : 
77.      1791. 

Cyprit^edium  pubescens  Willd.  Sp.  PI.  4:   143.      1805. 

Cxpnpcdium    bulbosiim   flavescens   Farwell,    Rep.    Mich. 
'  Acad.    Sci.   IS:    170.      1913. 

Cvpripcdiiim   liirsutuni  parviHoruni   Rolfe,    Orchid   Rev. 
-      15:    184.      1907. 

Stems  leafy,  3-8  dm.  high.  Leaves  oval 
or  elliptic.  5-15  cm.  long,  acute  or  acuminate ; 
flowers  1-3,  racemose  in  the  axils  of  the 
))racts ;  sepals  ovate-lanceolate.  3-5  cm.  long, 
longer  than  the  lip,  yellowish  or  greenish, 
striped  with  purple ;  petals  linear-lanceolate, 
equalling  the  sepals  or  longer;  lip  much  in- 
flated, 2-5  cm.  long,  pale  yellow  with  purple 
veins,  with  a  tuft  of  white  jointed  hairs  near 
the  top ;  sterile  stamen  triangular ;  stigma 
thick,    somewhat   triangular,    incurved. 

In  moist  woods,  mainly  Transition  Zone;  British 
Columbia  to  Nova  Scotia,  south  to  Nebraska  and 
Georgia.  In  the  Pacific  States  it  has  been  found  only 
in  the  vicinity  of  Spokane,  Washington.  Type  locality: 
Virginia. 


3.   Cypripedium  montanum  Dougl.     Alountain  Lady's  Slipper.     Fig.  1151. 


Cvpripediuiii   montanum  Dougl.;   Lindl.   Gen.  &  Sp.   Orchid. 
528.      1840. 

Cvpripediinii    occidentale    S.    W'ats.    Proc.    Am.    Acad.    11: 
147.      1876. 


Stems  stout,  leafy,  Z-7  dm.  high.  Leaves  ovate 
to  broadly  lanceolate,  8-16  cm.  long,  4-8  cm. 
wide,  acute  or  abruptly  short-acuminate.  Flowers 
1-3,  racemose  in  the  axils  of  the  bracts;  sepals 
lanceolate,  acuminate,  4-6  cm.  long,  brownish 
purple,  the  lower  united  to  near  the  tip ;  petals 
similar  to  the  sepals  in  color,  but  narrower  ;  lip 
oblong,  2~2i  cm.  long,  white  tinged  and  veined 
with  purple ;  sterile  stamen  oblong-ovate,  8-10 
mm.  long,  yellow  with  purple  spots,  deeply  chan- 
nelled above ;  stigma  somewhat  shorter  than 
the  sterile  stamen ;  capsule  erect  or  nearly  so, 
oblong,  2  cm.  long. 

In  moist  open  woods.  Transition  Zone;  Vancouver 
Island  to  Saskatchewan  and  Wyoming,  south  to  Marii)0sa 
and  Santa  Cruz  Counties,  California.  Type  locality: 
western  North  America. 


4.   Cypripedium  fasciculatum  Kell.    Clustered  Lady's  Slipper 


Cypripedium  fasciculatum  Kell.   S.  Wats.  Proc.  Am.  Acad.   17: 
380.      1882. 

Cxpripcdium  fasciculatum  pussillum   Hook.    f.    Bot.   Mag.    119: 
pi.  7275.      1893. 

Stems  woolly-pubescent,  10-40  cm.  high,  with  1 
or  2  scarious  bracts  at  base.  Leaves  2.  usually  in 
about  the  middle  of  the  stem  and  appearing  oppo- 
site, broadly  oval,  5-10  cm.  long,  4-7  cm.  wide, 
obtuse  or  acutish ;  the  peduncle-like  stem  above  the 
leaves  bearing  1  or  2  lanceolate  bracts  near  the 
middle;  flowers  solitary  or  usually  several  in  a 
cluster ;  bracteate,  greenish ;  sepals  lanceolate,  acu- 
minate, 15-25  mm.  long,  brown-veined,  the  lower 
pair  wholly  united  or  the  very  tips  separate;  petals 
similar  but  narrower ;  lip  depressed-ovate,  greenish 
yellow  with  brown-purple  veins,  8-10  mm.  long; 
sterile  stamen  oblong-ovate,  obtuse,  3  mm.  long, 
stigma  equalling  the  sterile  anther;  capsule  oblong,  2 
cm.   long. 

Moist  woods.  Transition  Zone;  eastern  W^ashington  in  the 
Wenatche  Mountains  to  Plumas  County  in  the  Sierra  Nevada 
and  the  Santa  Cruz  Mountains  in  the  California  Coast  Ranges. 
Type  locality:  White  Salmon  River,  above  the  Falls,  Washing- 
ton. 
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2.  LIMNORCHIS  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1 :  104.  1900. 
Leafy  plants  with  thick  lieshy  roots  and  small  greenish  or  whitish  flowers  in  a  long 
spike.  Upper  sepal  ovate  to  suborbicular,  erect,  3-7-nerved ;  lateral  sepals  from  linear  to 
ovate-lanceolate,  free  from  the  lip,  usually  3-nerved,  spreading  or  somewhat  reflexed.  Lateral 
petals  erect,  lanceolate,  3-nerved.  Lip  entire,  flat  or  slightly  concave,  reflexed.  free,  linear  to 
rhombic-lanceolate.  Column  short  and  thick;  anther-sacs  parallel,  opening  in  front.  Glands 
naked.     Pollinia  granular.     [Greek,   meaning  marsh-orchis.] 

A   North   American  genus   of  about   15   species.      Type   species,  Liinuorchis  hyperborea   (L.)    Rydb. 

Flowers  greenish  or  purplish;  lip  linear  or  lanceolate,  not  rhombic-dilated  at  base. 
Spur  decidedly  clavate,  shorter  than  the  lip. 

Petals  purplish;  spur  one-half  to  two-thirds  as  long  as  the  lip. 

Petals  green;   spur  about  equalling  the   lip. 
Spur  filiform,  exceeding  the  lip. 
Flowers  white;  lip  rhombic-dilated  at  base. 

Spur  usually  shorter  than  or  about  equalling  the  lip;   often  somewhat  clavate. 
Spur  slender,  one-third  to  two-thirds  longer  than  the  lip. 

Dilated  portion  of  lip  oval;  spur  two-thirds  longer  than  lip. 

Dilated  portion  of  lip  rhombic;   spur  scarcely  one-half  longer  than  liji. 


1.  L.  stricta. 

2.  L.  viridiflora. 

3.  L.  sparsxflora. 

4.  L.  dilatata. 

5.  L.  thiirberi. 

6.  L.  leiicostachvs. 


1.  Limnorchis  stricta   (Lindl.)  Rydb. 
Slender  Bog  Orchid.     Fig.  1153. 


Platantheia  stricta  Lindl.  Gen.  ^;  Sp.  Orchid.  288.      1836. 

Habenaria    gracilis    S.    Wats.    Proc.    Am.    Acad.    12:    277. 
1877. 

Limnorchis  stricta  (Lindl.)    Rvbd.   Mem.  N.   V.   Bot    Card 
1:   105.      1900. 


Stems  3-10  dm.  high,  strict.  Lower  leaves  ob~ 
lanceolate,  obtuse.  5-12  cm.  long,  15-25  mm. 
wide;  the  upper  lanceolate  acute;  spike  lax, 
1-3  dm.  long;  bracts  linear-lanceolate,  the  lower 
much  longer  than  the  flowers,  often  25-40  mm. 
long;  flowers  2-14  mm.  long;  sepals  green,  the 
upper  ovate,  erect,  4-5  mm.  long,  the  lateral 
lanceolate,  obtuse,  5-6  mm.  long;  petals  purplish, 
lanceolate,  acute;  lip  linear,  5-7  mm.  long,  obtuse, 
purple;  spur  one-half  to  two-thirds  as  long  as 
the  lip,  purplish,  very  saccate. 


In  swampy  places.  Transition  and  Canadian  Zones; 
Alaska  to  the  Cascade  Mountains  of  northern  Oregon,  east 
to  Wyoming  and  Montana.  Type  locality:  western  North 
America. 


1^:1 


2.  Limnorchis  viridiflora   (Cham.)   Rydb. 


Green-flowered  Bog  Orchid. 


Fig. 


1154. 


Habenaria  borealis  viridiflora  Cham.   Linnaea  3:  28.      1828. 

Limnorchis  viridiflora   Rybd.    Bidl.     Torrey   Club   28:     616. 
1901. 


Stem  2-5  dm.  high,  from  elongate  fusiform 
tubers,  5-7  mm.  thick.  Lower  leaves  oblanceo- 
late,  obtuse,  5-15  cm.  long,  2-3  cm.  wide,  the  upper 
lanceolate,  acute ;  spike  usually  short  and  dense  ; 
bracts  linear-lanceolate ;  flowers  light  green,  10- 
12  mm.  long ;  upper  sepal  broadly  ovate,  erect, 
3-4  mm.  long ;  the  lateral  lanceolate,  acute, 
slightly  shorter  than  the  upper ;  lip  lanceolate, 
obtuse,  scarcely  5  mm.  long;  spur  clavate,  curved, 
about  equalling  the  lip. 


In  bogs,  Canadian  Zone;  Alaska,  through  the  Rocky 
Mountains  to  North  Dakota  and  Colorado,  and  in  the 
Pacific  States  to  the  Olympic  Mountains  and  Mount 
Rainier,    Washington.      Type   locality:    "Unalaschca." 
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3.  Limnorchis  sparsiflora  (  S.  \\'ats.) 
Sparsely  Flowered  Bog  Orchid. 


Fig. 


Rydb. 
1155. 


Habcnaria  sl^arsiflora  S.  Wats.   Proc.   Am.   Acad.   12:   276.      1877. 
Limnorchis  la.xiftora  Rydb.  Bull.  Torrey  Club  28:  630.     1901. 
Limiioichis  sparsiflora   Rydb.    Bull.   Torrey   Club  28:    631.      1902. 

Stem  slender.  4-6  dm.  high.  Lower  leaves  oblanceo- 
late,  obtuse,  8-10  cm.  long.  10-15  mm.  wide,  the  upper 
linear-lanceolate,  acute :  spike  slender  and  lax,  1-2  dm. 
long,  few-flowered ;  bracts  linear-lanceolate ;  flowers 
greenish,  10-12  mm.  long;  upper  sepals  broadly  obovate, 
obtuse,  about  4  mm.  long,  the  lateral  broadly  lanceolati', 
acutish  :  lip  linear,  obtuse,  about  6  mm.  long ;  spur  slight- 
ly clavate,  a  little  longer  than  the  lip. 

Wet  springy  places.  Transition  and  Canadian  Zones;  Washing- 
ton, Oregon  to  northern  Lower  California  and  New  Mexico.  Type 
locality:  near  Mariposa  Grove,  Yosemite  National   Park,   California. 


5.  Limnorchis  thurberi  (A.  Grav) 
Rydb. 

Thurber's  Bog  Orchid.     Fig.  1157. 


Habenaria    thi4rbcri    A.    Gray,    Proc.    Am.    Acad.    7: 
389.     1868. 

Limnorchis    thurberi    Rydb.    Bull.    Torrey    Club    28: 
624.      1901. 


Stems  stout  and  leafy,  4-6  dm.  high,  from 
elongated  fusiform  tubers.  Leaves  lanceo- 
late to  linear-lanceolate,  acute,  1-2  dm.  long; 
spike  dense,  10-20  cm.  long ;  flowers  white 
16-20  mm.  long;  upper  sepal  ovate,  obtuse, 
the  lateral  lanceolate,  acute ;  lip  7-8  mm.  long, 
lanceolate,  obtuse,  the  dilated  p'ortion  ovate  ; 
spur  filiform,  curved,  about  two-thirds  longer 
than   the   lip. 


Bogs  and  borders  of  streams,  Transition  and 
Canadian  Zones;  vicinity  of  Mount  Shasta  to  north- 
ern Lower  California  and  New  jMexico.  Type  lo- 
cality: "Arizona." 


4.  Limnorchis  dilatata(Pursh)Rydb. 


Boreal  Bog  Orchid. 


Fig.  1156. 


Orchis  dilatata  Pursh,  Fl.  Am.  Sept.  588.  1814. 
Habenaria  dilatata  Hook.  Exot.  Fl.  pi.  95.  1825. 
Limnorchis    dilatata    Rydb.    Bull.    Torrev    Club    28: 

622.      1901. 
Habenaria  borcalis  Cham.  Linnaea  3:  28.     1828. 
Limnorchis    borealis   Rydb.    Bull.    Torrey    Club    28: 

621.      1901. 

Stems  leafy,  4-8  dm.  high,  from  thick, 
elongated,  fusiform  tubers.  Leaves  lanceo- 
late, the  lower  obtuse,  the  upper  acute,  7-20 
cm.  long ;  spike  1-2  dm.  long,  often  rather 
denselj'  flowered;  flowers  white,  10-14  mm. 
long;  upper  sepal  ovate,  obtuse,  4-5  mm. 
long,  the  lateral  oblong-lanceolate ;  lip 
rhombic-lanceolate,  obtuse,  about  5  mm. 
long;  spur  usually  shorter  than  the  lip, 
more  or  less  clavate. 

Bogs  and  springy  places,  Canadian  Zone;  Alaska 
to  Mount  Hood,  Oregon,  east  to  New  Foundland, 
New  York  aild  Nebraska.     Type  locality:  Labrador. 
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6.  Limnorchis  leucostachys  (Lindl.) 
Rydb. 

White-flowered   Bog  Orchid.     Fig.   1158. 

Platanthcra   leucostachys   Lindl.   Gen.   &   Sp.    Orchid.   288. 

1835. 
Habenaria    Icucostachvs    S.     \\'ats.    Bot.     Calif.    2:     134. 

1880. 
Limnorchis   leucostachys   Rydb.    Mem.    N.    Y.    Bot.    Card. 

1:    106.      1900. 

Stem  stout  6-10  dm.  high,  from  thick 
elongated  fusiform  tubers.  Lower  leaves  ob- 
lanceolate,  1-2  dm.  long,  the  upper  lanceolate 
acute ;  spike  more  or  less  densely  flowered,  1-3 
dm.  long;  flowers  white,  15-20  mm.  long;  upper 
sepal  ovate,  obtuse,  about  5  mm.  long,  the  lateral 
lanceolate,  acute,  7-8  mm.  long ;  lip  lanceolate, 
decidedly  rhombic  at  base,  about  8  mm.  long ; 
spur  filiform,  clavate,  acutish,  about  one  half 
longer   than  the  lip. 

Bogs  and  springs,  Transition  and  Canadian  Zones, 
Alaska  to  southern  California,  Nevada  and  Utah.  Type 
locality:   mountains  of  western  North  America. 

Limnorchis  leucostachys  robusta  Rydb.  Bull.  Torrey 
Club  28:  626.  1901.  Stouter  plant  with  denser  spike; 
spur  clavate  and  obtuse.  British  Columbia  to  Oregon 
and  Idaho. 


3.    PIPERIA  Rydl).  Bull.  Torrey  Club  28:  269.     1901. 

Simple-stemmed  perennial  herbs  from  spherical  or  broadly  ellipsoid  tubers.  Leaves  usu- 
ally near  the  base  and  withering  at  or  before  anthesis.  Flowers  small,  greenish  or  white, 
spicate ;  sepals  and  petals  1-nerved  or  obscurely  3-nerved;  the  upper  erect,  the  lateral  spread- 
ing. Lateral  petals  free,  lanceolate  or  linear-lanceolate,  oblique.  Lip  linear-lanceolate  to 
ovate,  concave,  united  with  the  bases  of  the  lower  sepals.  Capsule  ellipsoid.  [Name  in  honor 
of  Charles  Vancouver  Piper.] 

About  nine  species  natives  of  western  North  America.     TyjfC  species,  Piperia  clegaus  (Lindl.)   Rydb. 

Spur  shorter  than  the  ovary  or  nearly  equalling  it  in  laucifoha. 
Lip  oblong;  stem  leafy  only  at  base. 
Lip  ovate;  stem  more  or  less  leafy. 

Spur  very  saccate,  slightly  exceeding  the  lip. 
Spur  only  slightly  clavate,  nearly  twice  as  long  as  the  lip. 
Spur  decidedly  longer  than  the  ovary,  filiform. 
Lip  linear  to  lanceolate. 

Spike  very  lax;  lip  4-5  mm.  long;  spur  about  8-10  mm.  long. 
Spike  dense;  lip  about  6  mm.  long;  spur  15-18  mm.  long. 
Lip  ovate  or  ovate-lanceolate. 

Spike  elongated,  lax;  leaves  withering  at  anthesis. 
Bracts  linear  lanceolate;  stem  leafy  only  at  base. 
Bracts  ovate  lanceolate;  stem  usually  leafy. 
Spike  short  and  very  dense;  leaves  withering  before  anthesis. 
Petals  and  sepals  about  4  mm.  long;  petals  purplish  or  green. 
Petals  and  sepals  about  5  mm.  long;  petals  white. 


1.  P.   unalaschensis. 

2.  P.   cooperi. 

3.  P.   lancifolia. 


4.  P.    leptopctala. 

5.  P.    multiflora. 


6.  P.  elegans. 

7.  P.  longispica. 

8.  P.  michaeli. 

9.  P.  maritima. 


1.  Piperia  unalaschensis   (Spreng.)  Rydb. 
Alaska  Piperia.     Fig.  1159. 

Spcrianthcs   unalaschensis  Spreng.    Syst.   3:    307.      1826. 
Habenaria  schischniareffiana  Cham.   Linnaea  3:   29.      1828. 
Habenaria  foetida  S.   Wats.   Bot.   King.   Expl.   341.      1871. 
Piperia  unalaschensis  Rydb.  Bull.  Torrey  Club  28:  270.     1901. 

Stem  slender,  3-5  dm.  high,  leafy  only  near  the 
base.  Basal  leaves  oblanceolate.  obtuse  or  acutish 
10-15  cm.  long,  10-35  mm.  wide,  withering  at  anthesis 
or  soon  after:  stem  leaves  bract-like,  attenuate; 
spike  lax.  1-3  dm.  long ;  bracts  lanceolate  to  ovate- 
lanceolate,  about  equalling  the  ovary ;  flowers  green- 
ish, 8-10  mm.  long;  sepals  and  petals  2-4  mm.  long; 
upper  sepal  ovate  acutish.  the  lateral  oblong,  lance- 
olate, obtuse ;  lip  oblong,  obtuse,  slightly  hastate  at 
base;  spur  filiform  or  slightly  clavate,  a  little  longer 
than  the  lip,  but  shorter  than  the  ovary. 

Dry  ridges  in  open  forests.  Upper  Sonoran  and  Transition 
Zones;  Alaska  and  ()uebec  to  Colorado  and  southern  Cali- 
fornia.    Type  locality:  Aleutian  Islands. 
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2.  Piperia  cooperi  i  S.  Wats.)  Rydb. 
Cooper's  Piperia.     Fig.  1160. 


Habenaria  coo['cri  S.   Wats.   Proc.   Am.   Acad.    12:   276. 
1876. 


Stem  strict,  3-10  dm.  liigh,  leafy  belov/. 
Basal  leaves  oblong  lanceolate,  acute,  about 
10  cm.  long,  the  lower  stem  leaves  lanceolate, 
attenuate,  10-15  cm.  long,  the  upper  reduced 
and  bract-like ;  spike  lax,  10-30  cm.  long ; 
flowers  yellowish  green ;  sepals  and  petals 
about  4  mm.  long,  obtuse ;  upper  sepal  ovate, 
the  lateral  oblong-lanceolate;  lip  ovate,  round- 
ed at  the  apex,  somewhat  hastate  at  base  ;  spur 
thick,  conspicuously  clavate,  about  equalling 
the  lip. 


Dry   mesas  and   hills,    in   chaiiarral.   Lower    Sonoran 
ne;   vicinity  of  San   Dieg( 
near  San   Diego,  California. 


Zone;   vicinity  of  San   Diego.     Type  locality:  clay  hills    ^'Sl/ii 


3.  Piperia  lancifolia  Rydl:). 
Lance-leaved  Piperia.     Fig.  1161. 

Piperia    lancifolia    Rydb.    Bull.    Torrev    Club    28:    637. 
1901. 

Stem  stout,  3-6  dm.  high,  the  lower  portion 
leafy.  Basal  leaves  and  lower  stem  leaves 
lanceolate,  attenuate,  10-15  mm.  long,  1-2  cm. 
wide,  withering  after  anthesis ;  spike  lax, 
many-fliowered,  2-3  dm.  long ;  flowers  green- 
ish ;  upper  sepal  ovate,  obtuse,  about  4  mm. 
long,  the  lateral  slightly  longer,  oblong-lance- 
olate ;  lip  about  4  mm.  long,  broadly  ovaie, 
rounded  at  apex,  scarcely  hastate  at  base ;  spur 
slightlv  clavate,  almost  twice  as  long  as  the 
lip. 

Dry  wooded  sImcs,  Upper  Sonoran  Zone;  Santa 
Monica  and  San  Gabriel  Mountains,  southern  Cali- 
fornia. Type  locality:  Santa  Monica  Mountains,  Cali- 
fornia. 


4.  Piperia  leptopetala  R}db. 
Narrow-petaled  Piperia.     Fig.  1162. 

Piperia  leptopetala  Rydb.   Bull.   Torrey  Club  28:   637.      1901. 


Stem  slender,  3-4  dm.  high,  leafy  only  at  base.  Basal 
leaves  2,  oblong-lanceolate,  obtuse  or  acutish,  about  1 
dm.  long,  15-25  mm.  wide,  withering  at  anthesis;  stem 
leaves  few  and  bract-like ;  spike  slender,  lax,  1-2  dm. 
long ;  flowers  greenish  ;  upper  sepal  lanceolate,  obtuse, 
about  4  mm.  long,  the  lateral  narrowly  lanceolate,  acute, 
about  5  mm.  long ;  lip  lanceolate,  obtuse,  hastate  at 
base;  spur  filiform,  about  twice  as  long  as  the  lip 
and  longer  than  the  ovarv. 


-  -lingto.. 
Oregon.     Type  locality:   mountains  east   of  San   Diego, 
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6.   Piperia  elegans   (Lindl.)   Rydl). 
Elegant  Piperia.     Fig.  1164. 

Ptutanthera  elegans  Lindl.   Gen.  &  Sp.   Orchid.  283. 
1835. 

Habcnaria  elei/ans  Boland.   Cat.   PL   San  Franc.   29. 
1870. 

Piperia  elongata  Rvdb.   Bull.   Torrey   Club   28:   270. 
1901. 

Stem  slender,  4-7  dm.  high,  leafy  only  at 
hase.  Basal  leaves  2  or  3,  lanceolate  to 
ovate,  acute  or  obtuse,  8-15  cm.  long,  1-5  cm. 
wide ;  stem  leaves  reduced  to  bracts,  5-10 
mm.  long;  spike  usually  lax  15-30  cm.  long; 
ilovvers  greenish  white ;  upper  sepal  lanceo- 
late, acute,  5  mm.  long,  the  lateral  linear- 
oblong,  acute ;  lip  broadly  lanceolate,  slightly 
hastate  at  base;  spur  filiform  10-12  mm. 
long. 

Open  woods.  Transition  Zone;  British  Columbia 
and  Idaho  to  southern  California.  Type  locality: 
western  North  America. 


5.  Piperia  multiflora  Rydb. 
Many-flowered  Piperia.     Fig.  1163. 

Piperia   multiflora    Rydb,    Bull.    Torrey    Club    28:    63S. 
1901. 

Stem  stout  4-6  dm.  high,  leafy  only  near  the 
base.  Basal  leaves  3-4,  oblong  or  oblanceolate, 
obtuse  or  acutish,  10-15  cm.  long,  2-3  cm.  wide, 
withering  at  anthesis ;  lower  stem  leaves  lanceo- 
late, acute,  the  upper  bract-like ;  spike  very 
dense  1-2  dm.  long ;  flowers  greenish  white, 
upper  sepals  lanceolate,  acute,  4-5  mm.  long, 
the  lateral  linear-lanceolate ;  lip  nearly  linear, 
obtuse,  only  slightly  hastate  at  base,  6  mm. 
long;  spur  filiform  about  15  mm.  long. 

Wooded  slopes,  Transition  Zone.  Washington  and 
Montana  to  central  California.  This  and  leptopetala 
may  be  only  forms  of  the  common  elegans.  Type  lo- 
cality:    Gray's  Harbor,   Washington. 


7.  Piperia  longispica  Durand. 


Long-spiked  Piperia. 


Fig. 


1165. 


Gvmnandenia    longispica    Durand,     Tourn. 
"  Sci.    Philad.    II.    3:    101.      1855. 


Acad. 


Piperia   longispica   Rydb.    Bull. 
639.      1901. 


Torrey    Club    28: 


Stem  stout,  3-7  dm.  high,  more  or  less 
leafy  towards  the  base.  Basal  leaves  and 
lower  stem  leaves  2-4,  lanceolate,  acute, 
10-15  cm.  long,  2-4  mm.  wide,  withering 
at  or  soon  after  anthesis ;  upper  stem 
leaves  bract-like ;  spike  many-flowered, 
but  not  dense,  1-3  dem.  long ;  flowers 
greenish ;  upper  sepal  ovate,  obtuse,  5 
mm.  long,  the  lateral  oblong-lanceolate, 
obtuse  ;  lip  ovate,  hastate  at  base,  5  mm. 
long ;  spur  filiform,  about  12  mm.  long. 


Open  woods,  Upper  Sonoran  and  Transition 
Zones;  central  Sierra  Nevada  to  the  Santa 
Monica  and  San  Bernardino  Mountains.  Type 
localitj":  near  Nevada  City,  Nevada  County,  Cali- 
fornia. 
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8.  Piperia  michaeli  (Greene)  Rydb. 
Purple-floM-ered  Piperia.     Fig.  1166. 

Habenaria  michaeli  Greene,  Man.   Bay  Reg.   306.     1894. 


Piperia    michaeli    Rvdb. 
1901. 


Bull.    Torrey    Club    28:    640. 


Stem  stout.  2-3  dm.  high,  leafless  at  flower- 
ing time.  Basal  leaves,  elliptic  or  oblanceolat;^, 
about  15  cm.  long,  4  cm.  wide,  withering  before 
anthesis  ;  stem  leaves  numerous,  all  bract-like  ; 
spike  very  dense,  5-15  cm.  long;  flowers  green- 
isli ;  upper  sepal  ovate,  4  mm.  long,  the  lateral 
oblong  lanceolate  obtuse ;  lip  ovate,  obtuse, 
scarcely  hastate  at  base;  spur  filiform,  two  and 
a  half  times  the  lip. 

Wooded  hillsides;  Upper  Sonoran  and  Transition 
Zones;  Wasliington  south  through  the  Coast  Ranges 
to  San  Luis  Obispo  County,  California.  Type  locality: 
San  Luis  Obispo  County,   California. 


9.  Piperia  maritima   (Greene)   Rydb. 
Coast  Piperia.    Fig.  1167. 

Habenaria  tnaritinia  Greene,  Pittonia  2:  298.      1892. 
Piperia  maritima  Rydb.   Bull.  Torrey  Club  28:  641. 
1901. 

Stem  stout,  2-3  dm.  high,  leafless  at 
flowering  time.  Basal  leaves  2  or  3,  oblong, 
obtuse  or  acute,  about  1  dm.  long,  3-4  cm. 
wide,  withering  before  anthesis ;  stem  leaves 
all  bract-like,  numerous;  spike  very  dense, 
4-10  cm.  long;  flowers  white;  upper  sepal 
ovate,  obtuse,  4  rnm.  long,  the  lateral  oblong 
lanceolate ;  lip  elliptic,  obtuse,  slightly  has- 
tate, W'hite  and  thin;  spur  filiform,  about 
two  and  a  half  times  longer  than  the  lip. 

Dry  hills  along  the  coast,  Upper  Sonoran  and 
Transition  Zones;  San  Francisco  to  Monterey 
County.  Type  locality:  Point  Lobos,  San  Fran- 
cisco, California. 

4.   LYSIAS  Salisb.  Trans.  Hort.  Soc.  London  1 :  288.    1812. 

Stem  scapose,  from  tubers  or  fleshy  roots.  Leaves  two,  basal.  Flowers  spicate,  greenish 
or  white.  Sepals  free,  large  and  spreading.  Petals  small  and  narrow  ;  lip  entire,  linear  or 
nearly  so;  spur  slender,  usually  longer  than  the  ovary.  Beak  of  the  stigma  without  append- 
ages. Anther  sacs  widely  diverging,  their  narrow  beak-like  bases  projecting  forward.  Capsule 
cylindric-clavate,  distinctly  stipitate.     [Named  for  Lysias,  an  Attic  orator.] 

A  circumboreal  genus  of  about  6  species.     Type  species,  Lysias  bifolia  (L.)   Salisb. 

1.  Lysias  orbiculata  (Pursli)  Rydb. 
Large  Round-leaved  Orchid.    Fig.  1168. 

Orchis  orbiculata  Pursh,   Fl.   Am.  Sept.   588.      1826. 
Habenaria    macrophylla    Goldie,    Edinb.    Phil.    Tourn.    6:    331. 

1822. 
Habenaria    orbiculata  Torr.    Comp.    318.      1826. 
Lysias   orbiculata   Rydb.   in   Britton,    Man.    294.      1901. 

Scape  short,  bracted,  3-6  dm.  high,  occasionally 
bearing  a  small  leaf.  Basal  leaves  2,  orbicular, 
spreading  flat  on  the  ground,  silver  beneath,  shining 
above,  5-8  cm.  broad,  raceme  loosely  many-flowered ; 
pedicles  about  1  cm.  long,  erect  in  fruit ;  flowers 
greenish  white ;  upper  sepal  short,  rounded,  the  lateral 
falcate-ovate.  8-10  mm.  long,  spreading;  lip  oblong - 
linear,  obtuse,  entire,  white,  12  mm.  long;  spur  longer 
than  the  ovary,  often  3  cm.  long. 

In  rich  woods,  Canadian  Zone;  British  Columbia  and  Cas- 
cade Mountains  of  northern  Washington  east  to  Newfound- 
land and  Virginia.  Heal-all.  July-Aug.  Type,  locality :  "on 
the  mountains  of   Pennsylvania  and   Virginia." 
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5.  SERAPIAS  L.  Sp.  PL  949.    1753. 

[Epipactis  (Hall.)  Zinn,  Cat.  PI.  Hort.  Goett.  85.     1757.] 

Tall  short  simple-stemmed  leafy  herbs  from  creeping  rootstocks.  Leaves  ovate  to  lanceo- 
late, plicate,  clasping.  Flowers  few,  in  a  terminal  leafy-bracted  raceme.  Sepals  and  petals 
similar,  all  separate.  Lip  free,  sessile,  broad,  concave  below,  constricted  near  the  middle,  the 
upper  portion  dilated  and  petal-like.  Spur  none.  Column  short  and  erect.  Anther  one,  ses- 
sile, back  of  the  broad  truncate  stigma.  Pollinia  2-parted  granulose,  becoming  attached  to  the 
glandular  beak  of  the  stigma.  Capsule  oblong,  beakless.  [Named  for  the  Egyptian  deity 
Serapis.] 

About  10  species,  widely  distributed.  Besides  the  following  the  type  species,  Seraf<ias  helleborine  L., 
occurs  in  the  eastern  United  States. 


1.  Serapias  gigantea  (Dougl.)  A.  A. 
Eaton. 

Giant  Helleborine.     Fig.  1169. 


Epipactis  gigantea   Dougl. ;    Hook.    Fl.    Bor.    Am.    2:    202. 
pi.  202.      1839. 

Serapias  gigantea   A.   A.   Eaton,    Proc.    Biol.    Soc.    Wash. 
21:    67.      1908. 


Stem  erect,  simple  3-10  dm.  high,  sparsely 
pubescent.  Lower  leaves  ovate,  the  upper  lance- 
olate, acute.  5-15  cm.  long;  flowers  3-15.  green- 
ish or  purplish,  on  pedicels  4-8  mm.  long;  sepals 
15  mm.  long,  the  upper  concave;  the  lateral 
spreading  and  acute ;  petals  orange-purple, 
purple-veined ;  lip  ovate,  lanceolate,  with  short 
erect  lobes  and  many  callous  tubercles  near  the 
base;  capsule  reflexed,  2-3  cm.  long. 


Stream  banks  and  springs,  Transition  and  Upper  So- 
noran  Zones;  British  Columbia  to  Lower  California, 
Montana  and  Texas.  Type  locality:  "N.  W.  America, 
on  the  subalpine  regions  of  the  Blue  and  Rocky  Moun- 
tains."     Also   called   False   Lady-'s   Slipper. 


6.    EBUROPHYTON  Heller,  IMuhlenbergia  1 :  48.     1904. 

Saprophytic  perennial  herb,  -with  branched,  creeping  rootstock,  whole  plant  white.  Leaves 
reduced  to  scarious  sheathing  bracts.  Flowers  in  a  terminal  raceme,  nearly  sessile,  subtended 
by  scarious  bracts.  Lateral  sepals  spreading,  strongly  keeled  and  somewhat  concave.  Upper 
sepal  and  petals  erect  and  somewhat  connivent.  Lip  free,  the  saccate  base  with  broad  wing- 
like margin,  articulate  at  the  middle  with  a  callosity  on  each  side ;  stigma  beakless  ;  anther 
stipitate.     Pollinia  distinct,  not  connected  to  a  gland,  granulose. 

A  monotypic  genus  of  western  North  America. 

1.  Eburophyton  austinae  (A.  Grav) 
Heller. 

Phantom  Orchid.     Fig.   1170. 

Chloroea    aiistiuac    A.    Gray,    Proc.    Am.    A-cad.     12:    83. 

1876. 
Ccphalanthera    oregona    Reichenb.    Linnaea   41:    53.     1877. 
Cephalanthcra   austinae   Heller,    Cat.   N.   Am.   PI.   ed.   2.   4. 

1900. 
Eburophyton   austinae  Heller,   Muhlenbergia    1:   49.      1904. 

Scape  stout,  2-5  dm.  high,  clothed  with  3-4 
scarious  sheaths  below  and  usually  with  1  or  2 
long  free  linear-lanceolate  bracts  above.  Raceme 
5-15  cm.  long,  about  5-20-flowered ;  sepals  and 
petals  oblong-lanceolate,  nearly  equal,  12-15  mm. 
long;  lip  a  little  shorter,  the  saccate  base  with  3 
broad  wing-like  margin,  the  nerves  in  the  center 
wavy-crested ;  column  4  mm.  long,  about  twice  as 
long  as  the  anther. 

In  coniferous  forests;  Transition  and  Canadian  Zones; 
Washington  and  Idaho  south  to  Mariposa  and  Monterey 
Counties,  California.  Type  locality:  near  Ouincy,  Plumas 
County,   California. 


ORCHID  FA.MILY 
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7.  IRIDIUM  Salisb.  Trans.  Hort.  Soc.  London  1:  291.  1812. 
Stems  erect,  leafy,  from  a  cluster  of  tuberous  roots.  Flowers  in  a  twisted  spike  white 
spurless.  Sepals  and  petals  narrow,  erect  or  more  or  less  connivent ;  lip  oblong  sessile  or 
nearly  so.  the  base  embracing  the  column,  with  a  callous  protuberance  on  each  side,  the  dilated 
summit  spreadmg  and  usually  entire.  Column  very  short  oblique,  terminating'  in  a  shct 
terete  spike.  Stigma  ovate,  with  an  acuminate  bifid  beak,  covering  the  anther  and  stigmatlc 
only  beneath.  Anther  without  a  lid,  borne  on  the  back  of  the  column,  erect.  Pollinia  two 
one  m  each  sac,  powdery.  Capsule  ovoid  or  oblong  erect.  [The  anther  has  a  fancied 
resemblance  to  the  head  of  an  ibis,  hence  the  name.] 

About   55  species,   widely   distributed   over  temperate   and  tropical   regions.      Besides   the   following  about   a 
dozen  other  species  inhabit  eastern  North  America.     Type  species,  Ibidiiim  spirale  Salisb. 

Callosities  at  the  base  of  the  lip  obsolete.  I.  I.   romanzoffianum. 

Callosities  at  the  base  of  the  lip  nipple-shaped,  directed  downward.  2.  I.  poriifolium. 


1.  Ibidium  romanzoffianum   (Cham  &  Schl.) 

House. 


Hooded    Ladies'    Tresses. 


Fig-.    1171. 


Spiranthes  romansoffiana  Cham.   &   Schl.   Linnaea   3:   32.      1828. 
Gyrostachys   romancoffiana   McM.    Met.    Minn.    171.      1892. 
Orcludstrum  romancoffianum  Greene,  Man.  Bay  Region  306.    1894. 
Gyrostachys  stricta   Rydb.   Mem.   N.   Y.    Bot.    Card.    1:   299.      190l! 
Ibidium    romanzoffianum   House,   Muhlenbergia    1:    129.      1906. 
Ibidium  strictiim  House,  Bull.  Torrey  Club  32:  381.      1905. 

Stem  glabrous,  15^5  cm.  high.  Lower  leaves  linear 
to  linear-lanceolate.  5-35  cm.  long;  spike  5-15  cm.  long, 
dense ;  flowers  white  or  greenish,  6-8  mm.  long ;  lip 
oblong,  contracted  below  the  cusped  dilated  apex,  tlie 
callosities  at  base  obsolete. 

Wet  meadows,  Upper  Sonoran  to  Canadian  Zones;  Alaska  to 
New  Foundland,  south  to  southern  California,  Colorado,  and 
Pennsylvania,   May-Sept.     Type   locality:     Unalaska. 


2.  Ibidium  porrifolium   (  Lindl.) 

Rydb. 

\\'estern  Ladies'  Tresses.    Fig'.  1172. 

spiranthes    porrifolia    Lindl.    Gen.    &    Sp.    Orchid 

467.      1840. 
Gvrostachvs  porrifolia   Kuntze,    Rev.    Gen.    PI.   2: 

664.      1891. 
Orchiastriim      porrifolium      Greene,      Man.      Bay 

Region  306.      1894. 
Ibidium  porrifolium  Rydb.   Bull.  Torrey  Club  32: 

610.      1905. 

Stem   slender,  2-4  dm.   high,   glabrous. 

Leaves    narrowly   oblanceolate   or    linear, 

1-2  dm.  long ;  spike  5-10  cm.  long,  rather 

densely  flowered ;  flowers  greenish  white ; 

lip  lanceolate,  scarcely  dilated  at  the  apex; 

with  2  nipple-shaped  callosities  at  the  base. 

Bogs  and  marshes.  Upper  Sonoran  and  Tran- 
sition Zones:  Washington  and  Idaho  to  southern 
California  and  Colorado.  June-Aug.  Type  lo- 
cality:  northwest  America. 


8.    OPHRYS  [Toui-n.]  L.  sp.  PI.  945.    1753. 

Small  perennial  herbs  with  roostocks  and  fleshy-fibrous  roots.  Stem  slender,  bearing  1  or  2 
sheathing  scales  towards  the  base,  and  2  opposite  leaves  near  the  middle.  Flowers  in  a 
terminal  racerne.  spurless.  Sepals  and  petals  similar,  spreading  or  reflexed,  free.  Anther 
without  a  lid,  jointed  to  the  column.  Pollinia  2,  powdery,  united  to  a  minute  gland.  Capsule 
ovoid  or  obovoid.     [Greek,  the  eyebrow.] 

About  a  dozen  species  native  of  the  north  temperate  and  arctic  regions.  Besides  the  following  two  others 
occur  in  eastern  North  America.     Type  species,  Orphys  oiata  L. 

Lip  broadly  wedge-shaped,  retuse  or  2-lohed  at  apex. 

Lip  9  mm.   long;   ovary  glandular.  1.  Q.  comallarioides. 

Lip  3  mm.  long;   ovary  glabrous.  2.  O.  caurina. 

Lip  oblong  or  linear,  2-cleft  to  near  the  middle.  3  Q  cordata 
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ORCHIDACEAE 


1.  Ophrys  convallarioides  (S\v.) 
W.  F.  Wight. 

Broad-lipped  Twayblade.     Fig.  1173. 

Epipactis    con-L-allarioidcs    Sw.    Kongl.    Vet.    Acad.    Handl.    II. 

21:  2i2.     1800. 
LIstcia  con7.'anayioic!cs  Torr.  Comp.  320.      1826. 
Ophrvs   convallarioides    W.    F.    Wight,    Bull.    Torrev    Club    32: 

380.      1905. 

Stem  slender,  10-25  cm.  high,  glandular-pubescent 

above  the  leaves.    Leaves  round  oval  or  ovate,  3-5  cm. 

long,  obtuse  or  cuspidate  at  apex,  slightly  cordate  at 

base ;    glabrous,    3-9-nerved ;    raceme    i-7    cm.    long, 

densely   3-15-flowered ;    flowers   greenish   yellow,   on 

slender   bracted   pedicels   6-8   mm.   long ;    sepals   and 

petals   linear  lanceolate,  much   shorter   than  the  lip ; 

lip  broadly  wedge-shaped  about  9  mm.  long,  with  2 

obtuse    lobes   at   the   dilated   apex,   generally   with   a 

tooth  on  each  side  at  base ;  column  elongated,  5  mm. 

long,   with   2    short   rings   above   the   middle ;   ovary 

glandular,-  pubescent ;  capsule  about  6  mm.  long. 

Moist  shady  places,  Canadian  Zone;  Alaska  to  Newfound- 
land, south  to  southern  California,  Michigan  and  Vermont. 
Tune-Aug.     Type   locality:    "E.    Terra   Nova  Amer.    Sept." 


2.  Ophrys  caurina   (Piper)   Rydb. 
Northwestern  Twayblade 


Fig.  1174. 


Listcra  caurina  Piper,  Erythea  6:  32.      1898. 

Listcra  retiisa  Suksdorf,  Deutsch.  Bot.  Monatss.   18:  155.      1900. 

Ophrys  caurina  Rydb.   Bull.  Torrey  Club  32:  610.      1905. 

Stem  slender,  10-30  cm.  high,  glandular-pubescent 
above  the  leaves.  Leaves  sessile  by  a  clasping  base, 
ovate,  obtuse  or  acutish,  3-5  cm.  long,  glabrous ;  racem-^s 
S-40-flowered ;  pedicels  5-7  mm.  long ;  sepals  and  petals 
lanceolate  spreading,  not  reflexed  in  anthesis,  greenish; 
lip  4  mm.  long,  cuneate,  obovate,  with  an  inconspicuous 
tooth  between  the  2  shallow  notches  at  apex,  and  a  small 
tooth  on  each  side  near  the  base ;  column  stout,  2  mm. 
long;  ovary  glabrous;  capsule  glabrous,  ovoid,  5-6  mm. 
long. 


Moist  shady  places,  Canadian  Zone;  British  Columbia  to  the 
Siskiyou  Mountains,  southern  Oregon,  east  to  Idaho  and  Mon- 
tana. June-Aug.  Type  locality:  "Cascade  Mountains  at  about 
3000  ft.  altitude,"  Washington. 


3.  Ophrys  cordata  L. 

Heart-leaved  Twayblade.    Fis'.  1175. 


ophrys  cordata  L.   Sp.    PL   2:   946.      1753. 

Listcra   cordata   R.    Br.    in   Ait.   Hort.   Kew.   ed.   2.    5:    201. 
1813. 

Listcra  ncphrophvlla  Rydb.  Mem.  N.  Y.  Bot.  Gard.   1:   108. 
1900. 


Stem  slender,  glabrous  or  sparsely  glandular- 
pubescent  above  the  leaves.  Leaves  sessile,  ovate, 
cordate,  mucronate,  15-30  mm.  long;  racemes 
loosely  4-20-flowered ;  pedicels  slender,  2  mm. 
long,  twice  the  length  of  the  bracts;  sepals  and 
petals  greenish  purple,  oblong-linear,  scarcely  2 
mm.  long;  lip  narrow,  often  with  subulate  teeth  on 
each  side  at  base,  the  segments  setaceous  and 
ciliolate;  column  scarcely  over  1  mm.  long;  ovary 
glabrous ;  capsule  ovoid,  4  mm.  long. 


Moist  woods.  Humid  Transition  and  Canadian  Zones; 
Alaska  to  Labrador,  south  to  Oregon,  Colorado,  Michigan 
and  New  Jersey,  also  in  Europe  and  Asia.  June-Aug. 
Type   locality:    Europe. 


ORCHID  FAMILY 


481 


9.  PERAMIUM  Salisb.  Trans.  Hort.  Soc.  Lond.  1:  301.    1812. 

Perennial  herbs  with  bracted  erect  scapes,  and  thick  tlesh\-  fibrous  roots.  Leaves  basal, 
tufted,  often  blotched  with  white.  Flowers  medium-sized,  in  a  terminal  bracted  spike. 
Lateral  sepals  free,  the  upper  united  with  the  petals  into  a  galea.  Lip  sessile,  entire,  round- 
ovate,  concave  or  saccate,  reflexed  at  apex,  without  callosities.  Anther  without  a  lid ;  attached 
to  the  column  by  a  short  stalk.  Pollinia  2,  one  in  each  sac,  attached  to  a  small  disk,  granular. 
Column  straight,  rather  short.     [Greek,  referring  to  the  pouch-like  lip.] 

About  25  species,  widely  distributed  in  temperate  and  tropical  regions.  Type  species,  Peramium  repens 
(L.)   Salisb. 


1.  Peramium  decipiens    (Hook)    Piper. 
Alenzies'  Rattlesnake  Plantain.  Fig.  1176. 

Spiranthes  decipiens  Hook.  Fl.  Bor.  Am.  2:  202.     1839. 

Goodxera    menziesii    Lindl.    Gen.    &    Sp.    Orchid    492. 
1840. 

Peramium    mcnziesii    Morong,    Mem.    Torrey    Club    5: 
124.      1894. 

Peramium  decipiens  Piper,  Contr.   Nat.  Herb.   11:   208. 
1906. 

Epipactis  decipiens  .\mes,  Orchid.  2:   261.      1908. 

Scape  stout,  2-4  dm.  high,  glandular 
pubescent.  Leaves  ovate-lanceolate ;  3-6  cm. 
long,  with  or  without  whitish  blotches,  acute  at 
apex,  narrowed  at  base  to  winged  petiole;  spike 
5-15  cm.  long,  many-flowered,  somewhat  1- 
sided ;  flowers  greenish  white  ;  petals  and  sepals 
about  8  mm.  long ;  galea  ovate-lanceolate,  con- 
cave, with  an  elongated  usually  recurved  tip ; 
lip  with  a  long  narrow  recurved  or  spreading 
apex,  and  a  swollen  base ;  anther  attached  to 
the  base  of  the  column,  ovate,  acute ;  column 
prolonged  abovfe  the  stigma  with  an  awl-shaped 
beak. 

In  forests.  Transition  Zone;  British  Columbia  to 
Quebec,  sovith  to  Marin  County  and  the  Sierra  Ne- 
vada, California,  Arizona,  Michigan  and  New  Hamp- 
shire.    Type  locality:   Lake  Huron. 


10.    LIPARIS  L.  C.  Richard,  Mem.  Mus.  Paris  4:  43,  60.   1817. 

Low  scapose  herbs,  with  solid  bulbs,  the  base  of  the  stem  sheathed  by  several  scales  and  2 
broad  shining  leaves.  Flov/ers  in  terminal  racemes.  Sepals  and  petals  nearly  equal,  linear, 
the  petals  usually  very  narrow.  Column  elongated,  incurved,  thickened  and  margined  above. 
Pollinia  2  in  each  anther  sac.  waxy,  slightly  united,  without  stalks,  threads  or  glands.  Lip 
nearly  flat,  often  bearing  2  tubercles  above  the  base.  [Greek,  fat,  referring  to  the  texture  of 
the  leaves.] 

About  100  species,  widely  distributed  in  temperate  and  tropical  regions;  only  the  following  and  Liparis 
lilifolia  (L.)  L.  C.  Rich,  of  the  eastern  states  are  known  to  occur  in  North  America.  Type  species,  Liparis 
loeselii  (L.)  L.  C.  Rich. 


1.  Liparis  loeselii   (L.)   L.  C.  Rich. 
Loesel's  Twayblade. 


Fig.  1177. 


Opkrys  loeselii  L.   Sp.  PI.  947.      1753. 

Liparis  loeselii  L.  C.  Rich.  Mem.  Mus.   Paris  4:  60. 

Leptorchis  loeselii   MacM.    Met.    Minn.    173.     1892. 


1817. 


Scape  5-20  cm.  high,  5-7-rib1ied,  glabrous.  Leaves 
elliptic-lanceolate  or  oblong,  5-15  cm.  long,  15-45  mm. 
wide,  keeled,  obtuse ;  raceme  few-flowered ;  flowers 
greenish,  4-6  mm.  long,  on  stout  pedicels  nearly  as 
long  as  the  ovary ;  sepals  narrowly  lanceolate,  spread- 
ing ;  petals  linear,  somewhat  reflexed  ;  lip  obovate  or 
oblong,  5  mm.  long,  yellowish  green,  the  tip  incurved ; 
column  half  as  long  as  its  lip  or  less;  capsule  about 
5  mm.  long,  narrowly  winged. 

In  wet  places  in  woods  and  thickets,  Manitoba  and  Wash- 
ington to  Saskatchewan,  south  to  Alabama  and  Missouri. 
-Mso  in  Europe.  Known  in  the  Pacific  .States  only  from  Fal- 
con Valley,  Washington,  Suksdorf.  Type  locality:  Switzer- 
land. 
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11.    CYTHEREA  Salisb.  Trans.  Hort.  Soc.    1:   301.     1812. 

Low  herb  with  a  solid  bulb  and  coralloid  roots,  the  1-flowered  scape  sheathed  by  2  or  3 
loose  scales  and  a  solidly  petioled  basal  leaf,  arising  separately  from  the  corm.  Flowers  large, 
showy,  terminal.  Sepals  and  petals  similar.  Lip  large,  saccate  or  swollen,  2-parted  below. 
Column  dilated,  petal-like,  bearing  the  lid-like  anther  just  below  the  apex.  Pollinia  2,  waxy, 
each  2-parted,  sessile  on  a  thick  gland.     Stigma  at  the  base.     [Surname  of   v'enus.] 

A  monotypic  species  in  the  cooler  parts  of  the  north  temperate  zone. 


1.  Cytherea  bulbosa    (L.)    House.      Cytherea  or  Calypso.    Fig.  1178. 


Cypripedhim   bulbosum   L.    Sp.    PL    951.      1753. 

Calypso  borealis  Salisb.  Par.   Lend.  pi.  89.      1807. 

Calypso    bulbosa   Oakes,    Cat.    Vermont  PI.    28.      1842. 

Calxpso    bulbosa   f.    occidentalis  Holz.    Contr.    Nat.    Herb.    3:    251. 

1895. 
Calypso  occidentalis  Heller,  Bull.  Torrey  Club  25:   193.      1898. 
Cytherea  bulbosa  House,   Bull.   Torrey  Club   32:   382.      1905. 

Scape  1-3  dm.  high,  smooth,  with  membranous 
sheathing  bracts.  Leaf  appearing  usually  some  time 
after  anthesis,  broadly  oval  or  ovate,  25-35  mm.  long, 
rounded  or  subcordate  at  base;  petiole  25-50  mm.  long; 
peduncle  subtended  by  a  petaloid  bract;  sepals  and  petals 
linear,  erect  or  spreading,  10-14  mm.  long,  with  3  longi- 
tudinal lines  of  purple ;  lip  large,  saccate,  spotted  with 
purple,  spreading  or  drooping  with  a  patch  of  white 
woolly  hairs ;  column  shorter  than  the  petals,  erect ; 
capsule  about  1  cm.  long,  many-nerved. 

In  rich  moist  woods,  especially  around  decayed  logs.  Transition 
and  Canadian  Zones;  Alaska  to  Labrador,  south  to  northern  Cali- 
fornia, Arizona,  Michigan  and  Maine.  Also  in  Europe.  June- 
July.     Type    locality:    Europe. 


12.    APLECTRUM  Niitt.  Gen.  2:  197.     1818. 

Scapose  herbs,  from  a  corm,  produced  on  slender  naked  rootstocks  or  offshoots  sometimes 
with  coralloid  fibers,  the  scape  clothed  with  several  sheathing  scales.  Leaf  solitary,  basal, 
petioled,  developed  in  autumn  or  late  summer  and  persisting  through  the  winter.  Flowers  in 
terminal  racemes,  pedicellate  and  subtended' by  small  bracts,  sepals  and  petals  similar,  narrow. 
Lip  clawed,  somewhat  3-ridged,  spur  none.  Column  free,  the  anther  borne  a  little  below  its 
summit.     Pollinia  4,  lense-shaped,  oblique.     [Greek,  meaning  without  a  spur.] 

A  monotypic  North  American  genus. 


1.  Aplectrum  spicatum  (Walt.)  B.  S.  P. 
Adam-and-Eve  Putty-root. 


Fig".  1179. 


Arcthusa  spicata  Walt.  Fl.  Car.  222.      1788. 
Cymbidium  hycmale  Muhl.;  Willd.  Sp.  PI.  4:  107.      1805. 
Aplectrum    hyemale    Torr.    Compend.    322.      1826. 
Aplectrum  spicatum  B.   S.   P.   Prel.   Cat.   N.   Y.    51.     1888. 
Aplectrum  shortii  Rydb.   in   Britton   Man.    305.      1901. 

Scape  3-6  dm.  high,  glabrous,  bearing  about  3 
sheathing  membranous  bracts.  Leaf  arising  from 
the  corm,  elliptic  or  ovate,  10-15  cm.  long,  2-7  cm. 
wide;  raceme  5-10  cm.  long,  loosely  several- 
flowered;  flowers  dull  yellowish  brown  mixedwith 
purple,  short-pedicelled ;  sepals  and  petals  linear 
lanceolate,  12-15  mm.  long;  lip  shorter  than  the 
petals,  obtuse,  somewhat  3-lobed  and  undulate; 
column  slightly  curved,  shorter  than  the  lip;  cap- 
sule oblong-ovoid,  angled,  2  cm.  long. 

Moist  woods  and  swamps.  Transition  Zone;  Saskatche- 
wan to  Ontario,  south  to  Missouri  and  Georgia.  Said  to 
have  been  collected  by  Nuttall  in  Oregon,  but  not  since 
reported  from  west  of  the  Rocky  Mountains.  May-June. 
Type  locality:    Carolina. 


ORCHID  FA^IILY 
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13.  CORALLORRHIZA  (Haller)  Chatelain,  Spec.  Inaug-.  8.     1760. 

Scapose,  yellowish  or  purplish  herbs,  saprophytes  or  root-parasites,  with  large  masses  of 

coralloid  branching  rootstocks.     Leaves  all  reduced  to  sheathing  scales.     Flowers  in  terminal 

racemes,  subtended  by  minute  bracts.     Sepals  nearly  equal,  the  lateral  united  at  base  with  the 

foot  of  the  column,  forming  a  short  spur  or  gibbous  protuberance,  the  other  one  free,  the  spur 

adnate  to  the  summit  of  the  ovary.     Petals  about  equalling  the  sepals,  1-3-nerved.    Lip  1-3- 

ridged,  column  slightly  incurved,  somewhat  2-winged.    Anther  terminal,  operculate.     Pollinia 

4,  in  2  pairs,  oblique,  free,  waxy.     [Greek,  from  the  coral-like  roots.] 

About  15  species,  widely  distributed  in  the  north  temperate  regions;  about  9  are  North  American.     Type 
species,   Corallorrhica  trifida  Chatelain. 

Spur  present,  adnate  to  the  ovary. 

Sepals  and  petals  1-nerved,  often  very  small. 
Sepals  and  petals  3-nerved;   spur  prominent. 

Lip  3-lobed,  spotted;  spur  adnate  its  whole  length. 
Lip  entire,  not  spotted;  spur  free  below  the  middle. 
Spur  none;  lateral  sepals  oblique  and  gibbous  at  base. 
Lip  deeply  and   narrowly  concave,  6-8  mm.  long. 
Lip  shallowly  and  broadly  concave,   10-12  mm.  long. 


L  C.  corallorrhiza. 

2.  C.  maculata. 

3.  C.  mcrtensiana. 

4.  C.  bigclorii. 

5.  C  striata. 


1.  Corallorrhiza  corallorrhiza  (L.)  Karst.      Early  Coral-root.     Fig.  1180. 


=#* 


Ophrys  corallorrhiza  L.   Sp.   PI.   945.      1753. 
Corallorrhiza   trifida    Chatelain,    Spec.    Inaug.    8.      1760. 
Corallorrhiza  ncottia  Scop.  Fl.  Corn.  ed.  2.  2:  207.      1772. 
Corallorrhiza  innata  R.   Br.  in  Ait.  Hort.   Kew.   ed.  2.   5:   209. 

1813. 
Corallorrhiza  corallorrhiza  Karst.    Deutsch   Fl.   448.      1880-83. 


Scape  rather  slender,  1-3  dm.  high,  clothed  with 
2-5  closely  sheathing  scale  bracts.  Raceme  3-7  cm. 
long,  3-12-tlowered ;  bracts  minute ;  flowers  dull 
purple,  very  short  pedicelled ;  sepals  and  petals  about 
5  mm.  long,  narrow,  1-nerved ;  lip  shorter  than  the 
petals,  oblong,  whitish,  2-lobed  or  2-toothed  toward 
the  base ;  spur  a  small  protuberance  adnate  to  the 
summit  of  the  ovary;  capsule  8-12  mm.  long,  oblong 
or  somewhat  obovoid. 


On  forest  floors,  Transition  and  Canadian  Zones;  Alaska 
to  Newfoundland  south  to  Washington,  Colorado,  Ohio  and 
Georgia.     May-June.     Type  locality:   Europe. 


2.  Corallorrhiza  maculata  Raf. 
Spotted  Coral-root.     Fig.  1181. 

Corallorrhiza  maculata  Raf.  Am.  Month.  Mag.  2:   119. 

1817. 
Corallorrhiza   tnultiflora   Nutt.    Tourn.   Acad.    Phila.    3: 

138.    pi.  7.     1823. 
Corallorrhiza  multiflora  occidentalis  Lindl.   Gen.   &   Sp. 

Orchid.      534.      1840. 

Scape  stout,  2-5  dm.  high,  purplish,  clothed 
with  usually  3  sheathing  appressed  scales.  Ra- 
ceme 5-20  cm.  long,  10-35-fiowered ;  bracts 
minute ;  pedicels  about  2  mm.  long ;  flowers 
mainly  brownish  purple  ;  sepals  and  petals  some- 
what connivent  at  base,  linear-lanceolate,  7-10 
mm.  long,  3-nerved;  lip  white,  spotted  and 
lined  with  crimson,  oval  to  ovate  in  outline, 
deeply  3-lobed,  the  middle  lobe  broader  tlian  the 
lateral,  crenulate,  bearing  2  narrow  lamellae; 
spur  prominent,  yellowish ;  capsule  ovoid  or  ob- 
long,  10-15   mm.   long,  drooping. 

In  woods.  Transition  and  Canadian  Zones;  British 
Columbia  to  Nova  Scotia,  south  to  southern  California, 
New  Mexico  and  Florida.  June-Sept.  Type  locality. 
Philadelphia. 
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3.  Corallorrhiza  mertensiana  Bong. 
Merten's  Coral-root.     Fiaf.  1182. 


Corallorrhiza    mertensiana    Bong.    Mem.    Acad.    St.    Petersb.    VI.    2: 
165.     1832. 


Scape  stout,  2-5  dm.  high,  brownish  purple,  clothed  with 
usually  3  scarious  sheathing  bracts.  Raceme  10-40-flowered  ; 
pedicels  slender,  2-3  mm.  long;  sepals  and  petals  narrowly 
linear-lanceolate,  6-8  mm.  long,  dull  purple,  3-nerved  ;  sepals 
reflexed ;  lip  broadly  oblong,  narrowed  at  base,  entire,  thin 
and  concave,  reddish  purple,  not  spotted;  spur  prominent, 
the  lower  half  free  from  the  ovary ;  column  slender,  nearly 
equalling  the  petals;  capsule  15-18  mm.  long,  narrowed  at 
base  to  the  slender  pedicel ;  lip  reddish  purple,  not  spotted. 


Coniferous  forests,  Canadian  Zone;  Alaska  south  to  western  Mon- 
tana and  Humboldt  County,  California.     Type  locality:  Sitka,  Alaska. 


4.  Corallorrhiza  bigelovii  S.  Wats. 
Biglow^'s  Coral-root.     Fig.  1183. 

Corallorrhiza  bigelovii  S.   Wats.  Proc.  Am.  Acad.   12:   275. 

Scape  stout,  2-4  dm.  high,  brownish  purple,  clothed  with 
3  or  4  scarious  sheathing  scales.  Raceme  5-25  cm.  long, 
lCM-5-flowered ;  pedicels  very  short;  sepals  and  petals  yel- 
lowish purple,  3-nerved,  striped  with  dark  purple  lines,  or 
the  petals  with  2  additional  fainter  stripes,  6-10  mm.  long, 
oblong  to  elliptic,  the  petals  a  little  broader  than  the  sepals; 
lip  reflexed,  elliptic,  5-6  mm.  long,  deeply  concave,  auricu- 
late  at  base;  spur  none,  but  sepals  and  petals  gibbous  at 
base;  column  about  half  the  length  of  the  petals,  rather 
Blender,  broadly  winged  below ;  capsule  oblong-ovate,  12-18 
mm.  long. 

Usually  in  dark  woods,  Transition  Zone;  Coast  Ranges  and  Sierra 
Nevada,  northern  and  central  California,  extending  south  to  the 
Santa  Cruz  Mountains,  and  the  southern  Sierra  Nevada.  Doubtfully 
distinct  from  the  next.  April-July.  Type  locality:  Marin  County, 
California. 


5.  Corallorrhiza  striata  Lindl. 
Striped  Coral-root.    Fig.  1184. 


Corallorrhiza  striata   Lindl.   Gen.    &   Sp.    Orchid.   534.      1840. 
Corallorrhiza  macraci  A.   Gray,   Man.   ed.   2.  453.      1856. 


Scape  stout,  purplish,  2-5  dm.  high.  Raceme 
5-15  cm.  long,  10-25-flowered ;  flowers  dark  purple; 
sepals  and  petals  narrowly  elliptic,  3-striped  with 
deeper  purple  lines;  lip  oval  or  obovate,  striate- 
veined,  entire  or  a  little  undulate,  slightly  auriculate 
at  base,  about  equalling  the  petals ;  spur  none,  but 
sepals  and  petals  gibbous  at  base  ;  column  slender, 
about  half  the  length  of  the  petals. 


On  the  forest  floor,  Transition  Zone;  British  Columbia  to 
Ontario,  south  to  northern  California,  Wyoming,  Michigan 
and  northern  New  York.  Type  locality:  western  North 
America. 
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Sub-class  2.     DiCOTYLEDONES. 

Stem  exogenous,  of  pith,  wood  and  bark,  the  wood  in  one  or  more  layers  sur- 
rounding the  pith,  traversed  by  medullary  rays,  and  covered  by  the  bark  (en- 
dogenous in  structure  in  Nympiiaeaceae).  Leaves  usually  pinnately  or  palmately 
veined,  the  veinlets  forming  a  network.  Parts  of  the  flower  usually  in  4's  or  5's, 
rarely  in  3's  or  6's.  Embryo  of  the  seed  with  two  cotyledones  (one  only  in  Cycla- 
men, NympJiacaccac,  and  some  species  of  Ranuncnlaceae;  in  Quercns  and  a  few 
other  genera  3  sometimes  occur,  and  in  some  species  of  Anisinckia  4),  the  first 
leaves  of  the  germinating  plantlet  opposite. 

Dicotyledonous  plants  are  first  definitely  known  in  Cretaceous  time.  They  constitute  between  two-thirds 
and  three-fourths  of  the  living  angiosperms. 

Series  L     Choripetalae. 

Petals  separate  and  distinct  from  each  other  or  wanting  (somewhat  united  in  certain 
species  of  Portulacaceae,  Caryopliyllaceae,  Fiimariaccae,  Crassulaceae,  Malvaceae,  and 
Fabaceae) . 

Family  24.    SAURURACEAE. 

Lizard's-tail  Family. 

Perennial  herbs  with  broad  entire  alternate  petioled  leaves  and  small  perfect  brac- 
teolate  flowers  in  peduncled  spikes.  Perianth  none.  Stamens  6—8,  or  sometimes 
fewer,  hypogynous ;  anthers  2-celled,  the  sacs  longitudinally  dehiscent.  Ovary  3-4- 
carpelled,  the  carpels  distinct  or  united,  1-2-ovuled  ;  ovules  orthotropus.  Fruit  cap- 
sular or  berry-like,  composed  of  3-4,  mostly  indehiscent  carpels.  Seeds  globose  or 
ovoid ;  endosperm  copious,  mealy ;  embryo  minute,  cordate,  borne  in  a  small  sac  near 
the  end  of  the  endosperm. 

Three  genera  and  four  species,  natives  of  North  Ameiica  and  Asia.  Represented  in  North  America  ly 
the  following  and  the  Lizard' s-tail(Sauniriis  cermitis  L.)   of  the  eastern  states. 

1.    ANEMOPSIS  Hook.    Ann.  Nat.  Hist.  1 :  136.    1838. 

Stems  nodose,  scape-like,  stoloniferous  from  aromatic  creeping  rootstocks.  Leaves  mostly 
radical,  minuteh-  punctate.  Flowers  in  a  compact  spike  surrounded  at  the  base  by  a  persistent 
colored  involucre  of  5-8  bracts;  each  flower  except  the  lowest  also  surrounded  by  a  small 
colored  bract.  Stamens  6-8.  Ovary  sunk  in  the  rachis  of  the  spike,  1-celled;  stigmas  3-4. 
Capsule  dehiscent  at  the  apex. 

A  monotypic  genus  native  of  southwestern  United  States  and  northern  Mexico. 


1.  Anemopsis  californica  Hook. 
Yerba  Mansa.     Fie.   1185. 


Anemopsis  californica  Hook.   Ann.   Nat.   Hist.   1:    136.      1838. 

Anemopsis    bolanderi  A.    DC.    Linnaea   37:   333.     1871. 

Houttuynia     californica     Benth.    &     Hook.;    S.    Wats.    Bot.    Calif. 
2:  483.      188G. 


Stem  15-50  cm.  long,  with  a  broadly  ovate  clasping 
leaf  above  the  middle  and  a  fascicle  of  1-3  small  petioled 
leaves  in  the  axil.  Basal  leaves  elliptic-oblong,  rounded 
above,  more  or  less  narrowed  toward  the  cordate  base, 
5-15  cm.  long;  petioles  10-20  cm.  long;  spikes  1.5-4  cm. 
long;  involucral  bracts  white,  often  reddish  beneath, 
oblong,  1-3  cm.  long;  floral  bracts  white,  obovate,  un- 
guiculate,  5-6  mm.  long;  ovules  6-10  on  each  placenta. 


Low,    usually    alkaline    ground.    Upper    and    Lower  Sonoran 

Zones;    Sacramento    Valley    and    Santa    Clara    County,  south    to 

northern    Lower   California,    and    Arizona.      Mar.-Aug.  Type   lo- 
cality:   Santa  Barbara  and   San  Diego,  California. 
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Family  25.    SALICACEAE. 

Willow  Family. 

Trees  or  shrubs  with  simple  deciduous  alternate  stipulate  leaves.  Flowers  dioeci- 
ous, in  terminal  aments,  appearing  with  or  before  the  leaves,  maturing  in  a  few 
weeks  and  the  entire  ament  falling  ofif  as  a  single  flower.  Each  flower  subtended  by 
a  scale-like  bract,  without  a  perianth  and  with  or  without  a  cup-shaped  glandular 
disk.  Stamens  2  to  many,  rarely  1.  Ovary  1-celled,  ovoid  or  globose ;  stigmas  2— k 
Fruit  a  2-4-valved  capsule,  with  numerous  minute  comose  seeds. 

Two  genera,  widely  distributed,   but  most  abundant  in  the  north  temperate  and  subarctic  regions. 
Bracts   fimbriate,   caducous;   flowers   on  a   cup-shaped   disk;    stamens   numerous;   buds   with   several    imbricated 

scales.  1.   Populus. 

Bracts  entire  or  merely  toothed,  persistent  or  tardily  dehiE:cent;   disk  reduced  to  a  gland;  stamens  2-3,  rarely 

1 ;  buds  with  a  single  scale.  2.   Salix. 

1.    POPULUS  L.  Sp.  PI.  1034.    1753. 

Trees  with  soft  usually  whitish  wood,  resinous  buds,  terete  or  angled  branchlets,  broad  or 
narrow  usually  petioled  leaves  and  minute  fugacious  stipules.  Bracts  of  the  flowers  fimbriate 
or  incised,  narrowed  at  the  base.  Disk  cup-shaped,  oblique,  lobed  or  entire.  Staminate  aments 
pendulous  ;  stamens  12-60,  or  rarely  reduced  to  4,  their  filaments  distinct.  Pistillate  aments 
pendulous,  erect  or  spreading;  ovary  sessile;  style  short;  stigmas  2-4,  entire  or  4-lobed.  Cap- 
sule 2-4-valved.     Seeds  with  long  copious  coma.     [Ancient  Latin  name.] 

About  30   species  widely  distributed  over  the  northern  hemisphere.     Type  species,  Populus  alba  L. 

Capsule  oblong-conical,  thin-walled;  stigmas  2,   2-lobed,  their  lobes  slender;   buds  slightly  resinous. 

1.   P.   tremuloides. 
Capsule    globose    or   oblong-globose,    thick-walled;    stigmas    2-4-lobed,    their    lobes   dilated;    buds    conspicuously 
resinous. 
Petioles  terete;  leaves  dark  green  on  the  upper  surface,  glaucous  beneath. 

Ovary  glabrous;   petiole  glabrous.  2.   P.   balsamifera. 

Ovary  and  capsule  tomentose;  jietioles  usually  pubescent.  3.   P.   trichocarpa. 

Petioles  strongly  flattened  laterally;  leaves  broadly  deltoid,   bright  yellow-green  on  both  surfaces. 

4.   P.  fremontii. 

1.  Populus  tremuloides  Michx. 
American  Aspen.     Fig.   1186. 

Populus  tremuloides  Michx.  Fl.   Bor.  Am.  2:   243.      1803. 
Populus    vaiicouveriana    Trel. ;    Tidestr.    in    Piper    &    Beattie,    Fl. 

N.  W.  Coast  118.     1915. 
Populus  tremuloides  vancouveriana  Sarg.  Bot.  Gaz.  57:  208.     1919. 

Tree  with  a  maximum  height  of  30-35  m.,  and  a  trunk 
4-6  dm.  in  diameter,  branches  slender,  often  drooping. 
Bark  smooth  and  greenish  white,  becoming  fissured  at 
the  base  of  old  trunks;  leaves  3-5  cm.  long,  broadly  ovate 
to  nearly  orbicular,  crenate-serrate  with  small  incurved 
glandular  teeth  except  at  the  shallowly  cordate  to  cuneate 
base,  dark  green  above,  pale  yellow  green  beneath ; 
petioles  slender,  laterally  flattened,  about  equalling  the 
leaves;  aments  3-6  cm.  long;  bracts  3-S-lobed,  fringed 
with  long  hairs;  stamens  6-12;  stigma  lobes  linear;  cap- 
sule conical,  3  mm.  long,  glabrous. 

Borders  of  streams,  lakes  and  meadows,  throughout  the 
Canadian  Zone  of  North  America;  Labrador  to  the  Yukon,  south 
to  Pennsylvania,  Missouri,  Arizona  and  northern  Lower  Cali- 
fornia. Type  locality:  Canada  and  New  England.  The  western 
plants  have  been  segregated  out  as  a  species  or  variety  by  some, 
but    the   characters   used   to   distinguish   the   two   seem   trivial   and 


inconstant. 


2.  Populus  balsamifera  L. 

Balsam  Poplar.     Fig.  1187. 

Populus   balsamifera  L.    Sp.   PI.   1034.      1753. 

Tree  attaining  a  maximum  height  of  35  m.  and  a 
diameter  of  2  m.,  with  stout  erect  branches  forming  a 
comparatively  narrow  crown ;  winter  buds  saturated 
with  balsam,  the  terminal  25  mm.  long.  Bark  on  old 
trunks  gray,  20-25  mm.  thick,  divided  into  broad 
rounded  ridges ;  leaves  7-10  cm.  long,  ovate  to  ovate- 
lanceolate,  tapering  to  an  acute  or  acuminate  apex, 
rounded  or  narrowed  at  the  base,  rarely  subcordate, 
finely  crenate-serrate,  firm  in  texture,  dark  green  and 
shining  above,  pale  green  or  brownish  beneath; 
petioles  terete,  slender,  2-5  cm.  long;  aments  long- 
stalked;  stamens  20-30;  stigmas  much  dilated;  ovary 
glabrous ;  capsule  oblong,  2-valved,  3  mm.  long,  on  a 
slender  pedicel  3  mm.  long. 

Low  ground  near  streams  and  lakes,  Canadian  Zone;  Lab- 
rador to  the  Alaskan  coast,  south  to  New  York,  Michigan, 
South  Dakota,  Wyoming,  Idaho  and  eastern  Oregon.  Type 
locality:   eastern   North  America. 
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3.  Populus  trichocarpa  Torr.  &  Gray. 
Black  Cottonwood.    Fig.  1188. 

Populus    trichocarpa    Torr.    &    Gray;    Hook.    Icon.    PI.    9: 
pi.  87S.      185.3. 

The  largest  tree  in  the  genus,  attaining  a  maxi- 
mum height  of  60-70  m.  and  a  diameter  of  nearly 
3  m.,  branches  long,  forming  a  broad  open  crown, 
winter  buds  very  resinous,  long-pointed,  the  termi- 
nal 2  cm.  long.  Bark  ashy  gray,  deeply  fissured  on 
old  trunks,  3-6  cm.  thick ;  leaves  3-5  cm.  long, 
ovate,  or  on  young  trees  or  offshoots  often  oblong- 
lanceolate,  narrowed  to  the  acute  apex,  rounded, 
cordate  or  sometimes  cuneate  at  the  base,  iinely 
crenate-serrate,  more  or  less  pubescent  when 
young,  becoming  glabrous,  dark  green  and  shining 
above,  pale  and  usually  glaucous  beneath ;  petioles 
2-6  cm.  long,  terete;  stamens  40-60;  ovary  ovoid, 
pubescent ;  capsu]^  nearly  sessile,  subglobose, 
about  4  mm.  thick,  pubescent. 

Stream  banks,  Upper  Sonoran,  Transition  and  Canadian 

Zones;   southern  Alaska  south   on  the   Pacific  Slope  to  the 

San    Bernardino    Mountains,    California,    east    to    northern 

Idaho.     Type  locality:  Santa  Clara  River,  Ventura  County, 

California. 


4.  Populus  fremontii  S.  Wats. 


Fremont's  Cottonwood. 


Fig.  1189. 


Populus  fremontii   S.    Wats.    Proc.    Am.    Acad.    10: 
350.      1875. 


Tree  attaining  35  m.  in  height  with  a 
trunk  1-2  m.  in  diameter,  branches  large  and 
spreading,  forming  a  broad  open  crown. 
Winter  buds  4  mm.  long,  ovate,  sharp- 
pointed,  with  light  green  scales ;  bark  3-5 
cm.  thick,  light'  gray,  becoming  furrowed 
toward  the  base  of  old  trunks ;  leaves  4-7 
cm.  long,  deltoid,  abruptly  sharp-pointed  at 
the  apex,  truncate  or  cordate  at  the  base, 
coarsely  serrate-dentate,  glabrous  or  some- 
what pubescent,  bright  green  on  both  sur- 
faces ;  petioles  flattened  laterally,  yellowish, 
4-8  cm.  long;  stamens  60  or  more;  anthers 
dark  red;  ovary  glabrous  ;  capsule  8-12  mm. 
long,  3-valved ;  pedicels  about  3  mm.  long. 


Stream  banks  and  bottom  lands,  mainly  Lower  Sonoran  Zone;  Upper  Sacramento  Valley  to  northern 
Lower  California,  southern  Xevada  and  Arizona.  Type  locality:  Deer  Creek,  Tehama  County,  California. 
A  pubescent  form  in  southern  California  has  been  named  var.  pubescens  Sarg. 

Populus  macdougalii  Rose,  Smithson.  Misc.  Coll.  61'=:  1.  pi.  1.  1913.  This  is  the  tree  on  the  Colorado 
River  delta.  It  diifers  from  fremontii  in  its  pubescent  twigs  and  leaves,  and  smaller  (3  mm.  wide)  fruiting 
disk,  but  these  are  not  constant  characters,  and  it  is  doubtful  if  the  species  is  distinct. 


2.   SALIX*  L.  Sp.  PI.  1051.    1753. 

Creeping  shrubs  to  tall  trees,  with  single  bud  scales  lined  with  an  adherent  membrane,  usually 
narrow  and  short-petioled  leaves,  and  persistent  to  deciduous  large  to  minute  stipules  (or  these 
wanting).  Aments  sessile  to  pedunculate,  erect  or  spreading,  appearing  before  (precocious), 
with  (coetaneous),  or  after  (serotinous)  the  leaves;  bracts  of  the  aments  entire  or  rarely  shal- 
lowly  dentate  at  apex ;  each  flower  accompanied  by  1  or  sometimes  2  small  glands.  Stamens 
1-10,  usually  2  or  5,  the  filaments  distinct  or  sometimes  more  or  less  united.  Ovary  and  capsule 
2-valved,  sessile  or  short-pedicelled,  glabrous  or  hairy ;  style  wanting  to  elongate,  entire  or 
bifid;  stigmas  short  to  long,  entire  to  divided. 

About  300(?)  species,  mostly  of  the  north  temperate  and  arctic  zones,  rare  in  the  tropics  and  southward. 
Useful  for  wood,  posts,  poles,  furniture,  whistles,  holding  stream  banks,  browse  for  stock,  tanning, 
medicine,  etc.     Type  species,  Sali.v  pcntandra  L. 


''Text  contributed  by  Dr.  Carletox  R.  Ball,  U.  S.  Department  of  Agriculture. 
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s. 
s. 


lasiandra. 
caudata. 


Scales   yellow,  deciduous;   leaves  elongated,  usually  4-5   or  more  times  longer   than  wide;    styles   very   short. 
'Leaves  linear-lanceolate   to   lanceolate,   closely   serrulate;    stamens   3-8   or    10. 
Petioles  glandular  above. 

Leaves  glaucous  beneath.  ]• 

Leaves  green  beneath.  ^■ 

Petioles  not  glandular.  ... 

Leaves  green  beneath.  3.    S.   gooddmgn. 

Leaves  glaucous  beneath. 

Young  twigs  yellowish,   drooping;   petioles  slender.  4 

Young  twigs  brown,  spreading;  petioles  stout.  5 

Leaves  linear,  or  linear-lanceolate  (except  No.  7),  entire  or  remotely  denticulate;  stamens  2. 
Stigma  lobes  long,  linear  or  oblong. 
Leaves  and  capsules  densely  pilose. 

Blades  linear-lanceolate.  o- 

Blades  lanceolate  to  broadly  elliptical.  '■ 

Leaves  and  capsules  thinly  pilose  to  glabrate. 

Blades  linear-lanceolate  or  oblanceolate.  S. 

Blades  linear.  "• 

Stigma  lobes  short. 

Leaves  and  capsules  white  pilose. 

Leaves  pubescent  to  glabrate;  capsules  glabrous. 

Blades  linear,  mostly  entire,  pubescent.  11- 

Blades  lanceolate,  denticulate,  glabrate.  12. 


5".    amygdaloides. 
S.   laevigata. 


S.  hindsiana. 

S.  scssilifolia. 

S.  fluviatilis. 

S.  parishiana. 


10.    6'.    argophylla. 


S.   exigua. 

S.   niclaiiopsis. 


13. 


14. 
IS. 

16. 
19. 

17. 
18. 


21. 
26. 

22. 


19. 

27. 

22. 
23! 


22). 

S.  pcdicellaris. 


S.  lutca. 

S.  jiiackensiana. 

S.  farrae. 
S.  lasiolepis. 

S.  monochroma. 

S.  psendomyrsinites. 


S.  pseudomonticola. 
S.  piperi. 
S.  barclayi. 


S.  lasiolepis. 
S.  hookeriana. 

S.  barclayi. 
S.  commntata. 


Scales  brownish  to  nearly  black  (yellow  in  No.  42);  more  or  less  persistent;  leaf-length  rarely  more  than  3-4 
times  the  width;  stvles  0.5-2  mm.  long.  .  .      .,, 

Capsule  glabrous  (pubescent  in  Nos.  19a,  23b,  and  27a,  and  sometimes  m  22).    .         • 
Leaf  blades  glabrous  (usually  hairy  beneath  in  No.  19,  and  thinly  so  above  in  No. 
Styles  very  short  (0.2-0.3  mm.  long). 

Blades  2-4  cm.  long,  entire,  finely  reticulate. 
Styles  0.4-0.7  mm.  long. 
Blades  glaucous  beneath. 

Blades  lanceolate  to  ovate-lanceolate,  mostly  serrulate. 
Pedicels  1-2  mm.  long  (2.5  in  var.  platyphylla). 
Pedicels  2.5-4  mm.  long. 
Blades  oblanceolate,  mostly  entire. 

Blades  3-5  cm.  long;  scales  glabrate. 
Blades  6-10  cm.  long;  scales  densely  woolly. 
Blades  green  beneath,  serrulate. 

Blades  ovate-lanceolate  to  obovate,  thin. 
Blades  lanceolate,  thick,  firm. 
Styles  1-1.5  mm.  long;  blades  broad,  glaucous  beneath. 
Aments  subsessile. 

Blades  elliptic-ovate  to  ovate. 
Blades  elliptic  to  oblanceolate. 
Aments  on  leafy  peduncles  1-3  cm.  long. 
Leaf  blades  hairy  on  at  least  one  side. 
Aments  sessile  or  subsessile. 

Blades  oblanceolate  to  narrowly  obovate;  styles  0.5  mm.  long. 
Blades  broadly  oval;  styles  1  mm.  long. 
Aments  on  leafy  peduncles;  styles  1-1.5   mm.  long. 
Blades  thinly  tomentose  above. 
Blades  tomentose  on  both  sides. 
Capsules  hairy   (see  also  19a,-  22,  23b,  and  27a). 
Styles  distinct,  0.5-1  or  1.5  mm.  long. 

Leaves  more  or  less  glabrate  at  maturity. 
Prostrate  creeping  shrubs,  blades  dull. 
Blades  glabrous,   green  beneath. 
Blades  hairy  on  margins,  glaucescent  beneath. 
Erect  or  ascending  shrubs;  blades  bright  green. 
Blades  broadly  elliptic-ovate,   1-3.5  cm.  long. 
Blades  oblanceolate  to  obovate,  3-6  cm.  long. 
Blades  lanceolate  to  narrowly  elliptical,  4-9  cm.   long. 
Leaves  densely  hairy  (at  least  beneath)   at  maturity. 

Branchlets  always  pruinose;   blades  silvery  pubescent  beneath. 
Pubescence  short;  scales  thinly  pilose. 
Tomentum.  long;   scales  densely  lanate. 
Branchlets  never  pruinose. 

Styles  0.7-1.5  mm.  long;  stamens  2. 
Leaves  silky  villous  on  both  sides. 
Leaves  tomentose  on  both  sides. 
Aments  leafy-pedunculate. 
Aments  subsessile. 
Leaves  densely  hairy  beneath. 

Floral  gland  short   (less  than   Yz   mm.). 
Blades  oval  or  elliptic. 
Blades   narrowly   oblanceolate. 
Floral  gland  long. 

Blades  linear  lanceolate. 
Blades  oblong-obovate. 
Styles  0.5-0.7  mm.  long;  stamen  1. 

Blades  cuneate-obovate,  short-pubescent. 
Blades  elliptic  to  oblong-ovate,  densely  opaque-tomentose. 
Styles  obsolete  or  verv  short  (0-0.3  mm.  long).  i       c   o       ' 

Erect  shrubs  1  m.  high  or  more,  subalpine  or  lower;  leaves  lanceolate  to  obovate;  capsules  b-S  mm. 


28. 
29. 

5. 

cascadensis. 
petroplula. 

30. 
31. 
32. 

5-. 
5. 
5-. 

monica. 

pennata. 

lemmoni. 

33. 
34. 

5. 
5. 

suhcoerulea 
bclla. 

20.     S.  v-'olfii  idahoensis. 


24. 

25. 

5-. 
5-. 

eastzi'oodiae. 
orestera. 

35. 
36. 

5-. 
5. 

drummondiana. 
jcpsoni. 

37. 
38. 

5-. 
5. 

breii'eri. 
delnortensis. 

39. 

40. 

5. 

sitchensis. 
conlteri. 

long. 
Aments  dense;  scales  black;  stigmas  long. 

Blades  oblanceolate  to  obovate.- 
Aments  lax;  scales  yellowish;  stigmas  short. 
Blades  broad;   pedicels  3-5  mm.   long. 
Blades  narrow;  pedicels  2  mm.  long. 
Low  or  prostrate  alpine  shrubs,  0.5-5   dm.  high;  leaves  oblong-oval  to 
long. 
Blades, glabrous. 

Blades  0.5-1  cm.  long. 
Blades  1.5-3   cm.   long. 
Blades  long-villous,  especially  beneath. 
Blades   3-5   cm.  long. 


41.     S.  scoiileriana. 


42. 
43. 


S.  bebbiaiia. 
S.  geyeriaua. 


orbicular;   capsules   3-5  mm. 


44. 
45. 


S.  nivalis. 

S.  sa.xiniontana. 


46.     S.  vestita. 
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L  Salix  lasiandra   Bentham.      Red  Willow.     Fig.  1190. 

5".   lasiandra    Benth.    PI.    Hartweg.    335.      1857. 

5.    speciosa  Nutt.  N.  Am.   Sylva   1:     58.  pi.  17.     1843,   not 

Host,   1828,  or  Hook,  and  Arn.    1832. 
5'.     arguta     lasiandra    Anderss.     Svensk.     Vetensk.     Akad. 

Handl.     (Monog.    Sal.)     6:   33.      1867. 
5'.   lasiandra   lyallii   Sarg.   Card.   &  For.   8:  463.      1895. 
5".  lyallii  (Sarg.)   Heller,  Bull.  Torrey  Club  25:  580.     1898. 

A  tree,  5-15  m.  high ;  bark  rough ;  twigs  deep 
red,  lustrous ;  leaves  lanceolate  to  broadly  lanceo- 
late or  sometimes  oblanceolate,  acuminate  at  the 
apex,  acute  to  rounded  at  the  base,  closely 
gladular  crenate-serrulate,  dark  green  and  shin- 
ing above,  glaucous  beneath,  6-10  cm.  long,  1.5- 
3.5  cm.  wide,  up  to  5x20  or  30  cm.  on 
sprouts ;  stipules  small,  acute,  glandular ;  petioles 
stout,  glandular  above  near  base  of  blade ;  aments 
pedunculate ;  staminate  aments  2-6  cm.  long,  1- 
1.3  cm.  wide;  pistillate  aments  3-10  cm.  long,  1.2- 
2  cm.  wide;  scales  lanceolate  to  ovate,  usually 
dentate,  sometimes  glandular  at  the  apex;  cap- 
sule pale  straw-color  or  light  brown,  lanceolate, 
5-7  mm.  long;  pedicel  1.5-2  mm.  long;  style 
short. 

Stream  banks,  Upper  Sonoran  and  Transition  Zones; 
British  Columbia  and  Alberta  to  southern  California  and 
central  New  Mexico.  Type  locality:  "ad  flumen  Sacra- 
mento,"  California. 

Salix  lasiandra  abramsi  Ball,  Bet.  Gaz.  72:  224.  1921.  Differs  from  the  species  in  narrower  leaves, 
5-11  cm.  long,  1-1.7  cm.  wide,  with  margins  shallowly  serrulate  to  sub-entire;  scarc2ly  glandular  petioles,  and 
usually  shorter  aments,  2-3,  or  sometimes  4  cm.  long. 

Stream  banks,  Arid  Transition  Zone;  Sierra  Nevada  Mountains  from  Plumas  County  south  to  Fresno 
County,  California.  Type  locality:  "near  Sentinel  Hotel,  Yosemite  Valley,  Yosemite  National  Park,  altitude 
4000-4500  feet." 

Salix  lasiandra  lancifolia  (Anderss.)  Bebb.  Willows  Calif,  (repr.  S.  Wats.  Bot.  Calif.  2:  84.)  1879. 
(Sali.v  lancifolia  Anderss.  Svensk.  Vetensk.  Akad.  Handl.  (Monog.  Sal.)  6:  34.  pi.  2,  f.  23.  1867.)  Young 
branchlets  more  or  less  densely  pubescent-pilose.  VVith  the  species,  especially  in  the  northern  part  of  its 
range.     Type  locality:    "America  septentrionali-occidentali  in  insula  Vancouver." 


2.   Salix  c^udata  (Nutt.)   Heller.  Caudate  Willow. 


Fig. 


1191 


Salix    pcntandra    caudata    Nutt.    Sylva. 

1842. 
Salix    lasiandra    caudata    (Nutt.)     Sudw 

Club  20:  43.      1893 


1:    61.    pi.    IS. 
.    Bull.    Torrey 


Salix  caudata   (Nutt.)    Heller   Muhlenb.    2:    186.      1906. 
Salix  fendleriana  of  various  authors,  not  Anderss. 
Salix   lasiandra  fendleriana    (Anderss.)    Bebb.    Willows 
Calif,   (repr.  S.  Wats.  Bot.  Calif.  2:   84.)      1879. 

A  cespitose  shrub,  2-5  m.  high;  twigs  long, 
reddish  to  chestnut,  shining ;  leaves  narrowly 
lanceolate  to  lanceolate,  long-acuminate,  dark 
green  on  both  sides  or  somewhat  paler  but 
never  glaucous  beneath,  6-13  cm.  long,  1.2-3 
cm.  wide,  closely  glandular-serrulate ;  stipules 
usually  none,  if  present,  small,  semicordate  to 
rcniform ;  staminate  aments  2-4  cm.  long,  1- 
1.2  cm.  wide;  pistillate  2-5.5  cm.  long,  1.5  cm. 
wide  ;  scales  lanceolate  to  oblanceolate.  glabrate 
outside ;  Capsule  pale  straw-color  or  brownish, 
5-7  mm.  long;  pedicels  1-1.5  nun.  long;  styles 
0.5-0.7  mm.  long. 

Mountain  streams  and  meadows,  to  9,000  feet  ele- 
vation, Arid  Transition  and  Canadian  Zones;  from 
British  Columbia  and  Washington,  east  of  the  Cascade 
Mountains,  east  to  Alberta  and  the  Black  Hills  of 
.South  Dakota,  and  south  to  east  central  California, 
southern  Utah,  and  northern  New  Mexico.  Type  locality:  "by  streams  in  the  valleys  of  the  Rocky  Moun- 
tains, towards  their  western  slope,  in  Oregon,  and  also  the  Blue  Mountains  of  the  same  territory." 

Salix  caudata  parvifolia  Ball,  Bot.  Gaz.  72:  225.  /.  1.  1921.  Leaves  smaller,  5-8  cm.  long,  7-12  mm.  wide. 
With  the  species  from  Wasco  County,  Oregon,  to  the  Yellowstone  Park,  and  Alberta  in  the  Rocky  Mountains 
at  Banff.    Type    locality:    "along  Swiftcurrent  Creek,  below  Lake  McDermott,"  Glacier  National  Park,  Montana. 


490 


SALICACEAE 


3.    Salix  gooddingii  Ball. 
Goodding's  Willow.     Fig.  1192. 

Salix  gooddingii  Ball,  Bot.   Gaz.   40:   376.  pi.  12.  f. 

1-2.     1905;   72:  227-234.  /.  2-4.      1921. 
Salix  nigra  of  numerous  authors,   not  Marshall. 
Salix   nigra    vallicola    Dudley    in    Abrams,    Fl.    Los 

Angeles   100.      1904. 
Salix    vallicola    (Dudley)     Britton,    N.    Am.    Trees 

134.  /.  141.      1908. 

A  tree,  9-12  m.  in  height,  reaching  9  dm. 
in  trunk  diameter ;  twigs  yellowish,  the 
seasonal  densely  pubescent ;  leaves  linear- 
lanceolate,  acute  or  acuminate  at  the  apex, 
finely  glandular-serrulate,  grayish  green  on 
both  sides,  often  more  or  less  pubescent 
until  half  grown,  8-15  mm.  wide,  6-10  cm. 
long,  veins  prominent  above ;  petioles  6-10 
mm.  long,  densely  pubescent  to  glabrate ; 
stipules  often  glandular  on  upper  surface. 
Aments  coetaneous,  4-6  or  8  cm.  long,  lax, 
or  lateral  leafy  branches  2-4  cm.  long; 
stamens  4-5 ;  capsules  ovate-conic,  5.5-7 
mm.  long,  thinly  to  densely  pilose  at 
anthesis,    becoming   glabrous ;    pedicels    2-3 

mm.  long ;  styles  and  stigmas  very  short,  scales  oblanceolate,  2.5-3  mm.  long,  yellow. 

Stream  banks  up  to  1,500  feet  altitude.  Upper  and  Lower  Sonoran  Zones;   Tehama  County,  California,  to 

Lower   California,   southern   Nevada   and   Arizona.      Type   locality:    Muddy   Creek,    Lincoln    County,    Nevada. 

4.  Salix  amygdaloides   Anderss. 
Peach-Leaved  Willow.     Fig.   1193. 

5.  amvgadaloides  Anderss.  in  Ofv.   Svensk.  Vetensk.     Akad. 
Forh.   15:    114.      1858. 

A  tree,  3-12  m.  high,  yellowish-green  in  mass- 
color,  youngest  twigs  yellow,  slender,  somewhat 
drooping ;  leaves  lanceolate  to  ovate-lanceolate, 
acuminate,  closely  serrulate,  light  green  above,  paler 
and  usually  glaucous  beneath,  5-12  cm.  long,  1.5-3 
cm.  wide;  petioles  slender,  5-15  mm.  long,  glab- 
rous; aments  appearing  with  the  leaves  on  leafy 
branches,  the  staminate  slender,  yellow,  3-5  cm. 
long,  the  pistillate  lax,  4-8  cm.  long  in  fruit ;  scales 
yellow,  lanceolate  or  broader,  glabrous  outside, 
crisp  villous  inside ;  stamens  5-7 ;  capsules  lanceo- 
late, glabrous,  4-5  mm.  long;  pedicels  filiform,  2 
mm.  long ;  style  short,  stigmas  distinct. 

Transition  and  Canadian  Zones;  southeastern  British  Co- 
lumbia and  Washington  and  Oregon  east  of  the  Cascade 
Mountains,  south  to  west  central  Nevada  and  southern  Utah 
and  east  to  Oueliec.  Type  locality:  Missouri  River,  near 
Fort  Pierre,  South  Dakota. 


1  !■■£■ 


Fig.   1194. 


5.  Salix  laevigata   Bebb 
Red   or   Polished   Willow 

Salix  laevigata  Bebb.  Am.   Nat.   8:   202.      1874. 

A  tree,  5-13  m.  in  height;  branchlets  yel- 
lowish to  reddish-brown.  Leaves  lanceolate 
(often  oblanceolate  to  obovate  while  ex- 
panding, with  long  yellowish  hairs  beneath, 
especially  at  the  abruptly-cuspidate  apex), 
7-15  cm.  long,  1.5-3  cm.  wide,  acutish  to 
rounded  or  subcordate  at  base,  acute  at  the 
apex,  subentire  to  shallowly  serrulate,  cori- 
aceous, glabrous,  shining  above,  glaucous  be- 
neath ;  petioles  5-10  mm.  long,  stout,  stipules 
small,  glandular-serrate  to  dentate ;  aments 
3-10  cm.  long,  on  short  (1-3  cm.)  leafy 
peduncles;  staminate  broad;  stamens  4-6; 
pistillate  lax  in  fruit,  1-1.5  cm.  wide;  cap- 
sules ovate,  acute,  3.5-5  mm.  long,  glabrous ; 
pedicels  slender,  1.5-3  mm.  long;  style  and 
stigmas  very  small ;  scales  oblanceolate,  ob- 
tuse or  truncate,  with  2-4  teeth,  yellow. 

Along  streams.  Upper  Sonoran  and  Transition 
Zones;  from  Mendocino  and  Siskiyou  Counties,  Cali- 
fornia, south  to  the  southern  border,  southern  Nevada 
and  western  Arizona.  Type  locality :  Santa  Cruz, 
Santa  Cruz  County,  California. 
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Salix  laevigata  araqu'pa  (Jepson)  Ball,  Bot.  Gaz.  72:  234.      1921.     (Salix  laevigata,  forma  araquifa  Jcpson 
Fl.  Calif.  339.      1909.)      Small  tree;  seasonal  twigs,  petioles,  and  basal  portion  of  midrib  beneath,  densely  pilose. 

Sparingly   in  the  northern  and  centrpl   part  of  the  range  of  the   species,   abundant    in   southern   California 
and  western  Arizona.     Type  locality:   "dry  gulches,   Araquipa  Hills,   Solano   County,"   California. 


6.  Salix  hindsiana  Bentham.       A'allev  \\'illo\v.     Fi^".   1195. 


SalJx  hindsiana   Benth.    PI.   Ilartw.    335.      1857. 

Salix  sessilifolia  hindsiana   (Benth.)    Anderss.   in  Oefv. 

K.   Vet.-Akad.    Forh.    15:    117.      1858;    in  Proc.  Am. 

Acad.    4:    56.    (Sal.    Bor.-Am.)      1858. 

Shrub  or  tree  3-9  m.  high,  and  2.5  or  3  dm. 
in  diameter,  with  gray  furrowed  bark ;  young 
twigs  densely  silvery  tomentose ;  stipules  min- 
ute or  wanting ;  leaves  linear  to  linear-lanceo- 
late, tapering  to  both  ends,  4-8  cm.  long,  3-6 
or  10  mm.  wide,  usually  entire,  silky-villous  or 
subtomentose,  sometimes  becoming  glabrate ; 
aments  serotinous  (on  leafy  peduncles  2-S  cm. 
long),  numerous,  solitary  or  in  nairs,  2-4  or 
5  cm.  long ;  capsule  subsessile,  5-6  mm.  long, 
lanceolate,  villous-tomentose ;  style  about  0.5 
mm.  long,   stigmas  divided,   1   mm.  long,  often 


revolute ;     stamens     2,     filaments 
scales  oblanceolate,  acute,  villous. 


pubescent ; 


River  banks  up  to  3,000  feet  elevation,  Uiwer  and 
Lower  Sonoran  Zones;  southwestern  Oregon  (Douglas, 
Jackson,  Josephine  and  Klamath  Counties)  and  Cali- 
fornia to  Lower  California.  Type  locality:  "ad  ripas 
fluvii   Sacramento." 

A  dubious  variety,  leucodendroides,  described  as  having  larger,  denticulate  leaves,  is  recognized  liy 
Rowlee  (S.  inacrostachya  leucodendroides,  Bull.  Torrey  Club  27 :  250.  1900)  and  Schneider  {S.  hindsiana 
leucodendroides  (Rowl.)  Schn.  Bot.  Gaz.  65:  26.  1918)  as  replacing  the  species  in  southern  California, 
from   Monterey   and   Kern    Counties   southward. 


7.  Salix  sessilifolia  Nntt.     Soft-leaved  Willow, 


Fig.  1196. 


Salix  sessilifolia   Nutt.    Sylva    1:   68.      1843. 

Shrub  2-7  m.  high ;  branchlets  villous- 
tomentose  ;  stipules  ovate-lanceolate ;  leaves 
narrowly  to  broadly  lanceolate  or  elliptic- 
lanceolate,  2.5-5  cm.  long,  8-15  mm.  wide 
(the  sprout  leaves  larger)  acute  to  rounded 
at  the  base,  acute  or  short-acuminate  and 
subaristate  at  the  apex,  spinulose-denticu- 
late,  especially  on  the  outer  half,  green 
and  densely  to  thinly  lanate-tomentose  on 
both  sides ;  aments  serotinous,  solitary  or 
m  twos  or  threes,  terminal  on  leafy  pe- 
duncles 1-5  cm.  long;  aments  4—6  cm.  long, 
the  deciduous  yellow  scales  broadly  elliptic- 
lanceolate,  densely  villous ;  pedicel  0.5  mm. 
long,  villous ;  capsul  lanceolate,  5-6.5  mm. 
long,  villous ;  style  about  0.5  mm.  long, 
divided ;  stigmas  nearly  1  mm.  long, 
divided  ;  stamens  2 ;  filaments  pubescent. 


River  banks.  Upper  Sonoran  and  Transition  Zones;  Vancouver  Island,  British  Columbia,  and  the  Puget 
Sound  district,  to  the  upper  valley  of  the  Willamette  River,  and  on  the  Umpqua  River,  in  Oregon.  Type 
locality:  on  the  "rocky  borders  of  the  Oregon   (Columbia)  at  the  confluence  of  the  Wahlamet"    (Willamette). 
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9.    Salix  parishiana  Rowlee. 


Parish   Willow. 


Fig-. 


1198. 


Salix    parishiana    Rowlee,    Bull.    Torrey    Club    27 : 
249.  pi.  9,  f.  3.      1900. 

Shrub  1-3  ni.  high ;  young  twigs  silky 
tomentose;  leaves  exstipulate,  narrowly 
Hnear  to  linear-lanceolate,  4-7  cm.  long, 
2-5  mm.  wide,  gray  silky-pubescent,  becom- 
ing glabrate,  nearly  entire ;  aments  seroti- 
nous, 2-3  cm.  long,  on  long  leafy  peduncles ; 
capsules  5  mm.  long,  densely  sericeus,  be- 
coming glabrate  in  age  ;  pedicel  very  short ; 
style  very  short ;  stigmas  linear,  about  1  mm. 
long ;  scales  elliptical,  yellow,  villous ;  sta- 
mens 2,  filaments  pubescent. 

Stream  banks,  Upper  and  Lower  Sonoran 
Zones;  California,  southern  portion  from  Tulare 
and  Los  Angeles  Counties  southward.  Type  lo- 
cality:  Matilija    Caiion,   Ventura   County. 


8.  Salix    fluviatilis    Nutt. 
River  Willow.     Fig.   1197 

Salix  fluviatilis  Nuttall,   Sylva   1:   73.      1843. 


Shrub  2-5  m.  high  ;  young  twigs  tomentose, 
leaves  narrowly  elliptical,  linear-lanceolate, 
or  linear-oblanceolate,  acute,  5-7  cm.  long, 
8-15  mm.  wide,  the  larger  8-10  cm.  by  15- 
20  mm.  remotely  spinulose-denticulate,  green 
above,  paler  or  occasionally  subglaucous  be- 
neath, thinly  silky-villous,  becoming  glabrate; 
aments  serotinous,  2>-7  cm.  long,  usually  2-5 
together,  on  long  leafy  branches ;  capsule  lan- 
ceolate, 5-7  mm.  long,  subsessile.  villous  to 
nearly  glabrous  in  age ;  style  short,  stigmas 
divided.  1  mm.  long;  scales,  elliptic-lanceolate, 
3  mm.  long,  yellow,  glabrate;  stamens  2,  fila- 
ments pubescent. 

Transition  Zone;  on  the  lower  Columbia  River  from 
The  Dalles  westward,  and  southward  up  the  Willamette 
River  in  Multnomah  County,  Oregon.  Type  locality: 
the  "border  of  the  Oregon  (Columbia)  a  little  below  its 
confluence  with  the  Wahlamet"   (Willamette). 


10.  Salix    argophylla   Nuttall. 


Silver-Leaved   Willow. 


Fig. 


1199. 


Salix  argophylla  Nutt.    Sylva    1:     71.  pi.  20.     1843. 
Salix  nialacophylla  Nutt.  ined.    (Specimens  in  Kew 
and  Gray  Herbaria.) 

Shrub  2-4  m.  high  ;  young  twigs  densely 
white  villous-tomentose ;  leaves  stipulate 
(occasionally),  linear  to  linear-oblanceolate, 
4-6  or  8  cm.  long,  5-8  or  12  mm.  wide, 
acute  at  both  ends,  aristate  at  apex,  nearly 
entire,  densely  villous  with  shining  white 
hairs ;  aments  serotinous,  terminating  leafy 
shoots,  1-3  together,  2-4  cm.  long ;  scales 
lanceolate,  acute,  villous ;  capsules  lanceo- 
late, 5-6  mm.  long;  densely  villous,  pedi- 
cel about  0.5  mm.;  style  obsolete,  stigmas' 
divided,  about  0.5  mm.  long. 

Stream  banks,  mainly  Upper  Sonoran  Zone; 
Washington  and  (3regon,  east  of  the  Cascade  Moun- 
tains to  northern  Nevada,  east  throughout  Idaho  to 
northeastern  Utah  and  northwestern  Montana. 
Type  locality:  "the  river  Boisee,  toward  its  junction 
with  the  Shoshone"  (Snake),  in  west  central  Idaho. 
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n.  Salix 


exigua 


Nuttall.       Slender  Willow, 


Fig. 


1200. 


Salix  exigua   Nuttall,   Sylva   1:   75.      1843. 

Sallx  longifolia   exigua   (Xutt.)     Bebb,    Willows,   Calif 
(repr.   S.   Wats.   B'ot.   Calif.   2:  85.)      1879. 

Salix  fluviatilis  exigua   (Nutt.)    Sarg.   Silva  N.   Am.   9: 
124.      1S96,  in  part. 


Shrub  2-4  m.  high;  color  effect  grayish; 
leaves  linear,  acute  at  both  ends,  5-12  cm.  long, 
2-10  mm.  wide,  entire  or  remotely  denticulate, 
opaque,  more  or  less  canescent  on  both  sur- 
faces or  silky  with  a  fine  silverj-  tomentuni 
beneath,  or  on  both  surfaces  on  young  shoots 
(then  frequently  mistaken  for  ^.  argophylla)  ; 
peduncles  sometimes  7  cm.  long;  staminate 
aments  2-4  cm.  long,  the  pistillate  3-6  cm. 
long ;  scales  lanceolate,  mostly  acute,  glabrate 
or  more  or  less  white-pilose ;  capsules  nar- 
rowly lanceolate,  4-6  (mostly  5)  mm.  long, 
sessile  or  short-pedicelled,  especially  at  the 
base  of  the  ament,  glabrous  or  thinly  villous; 
gland  about  0.5  mm.  long;  stigmas  sessile, 
divided,  about  0.5  mm.  long. 


Very  common  along  mountain  streams  and  wet  places  from  sea  level  to  6,000  feet  elevation,  Sonoran 
and  Transition  Zones;  Fraser  River  in  British  Columbia  southward,  east  of  the  Cascade  and  Sierra  Ne- 
vada ranges,  throughout  southern  California,  and  east  to  Alberta  and  New  Mexico  or  west  Texas.  Type 
locality:  probably  "on  the  banks  of  Lewis  River  of  the  Shoshone"   (the   Snake  River,  in  Idaho). 

Variety  rnrens  Rowlee  (Bull.  Torrey  Club  27:  255.  1900)  apparently  represents  merely  the  large  green- 
ish,   glabrate   leaves    found    commonly   with    normal    foliage. 

Salix  exigua  nevadensis  (S.  Wats.)  Schneider,  Bot.  Gaz.  67:  331.  1919.  (Salix  nevadensis  S.  Wats.  Am. 
Nat.  7:  302.  1873.)  Capsule  (and  ovary)  glabrous,  short-pedicelled,  with  both  dorsal  and  ventral  glands- 
leaves  may  be  somewhat  shorter  and  broader. 

With  the  species,  east  central  California  (Nevada  County)  southward  to  the  border  and  east  to  south- 
eastern Idaho  and  southern  Utah. 


12.  Salix  melanopsis   Nuttall.      Dusky  Willow.     Fig.  1201. 

Salix  melanopsis  Nutt.  Sylva  1:  78.  pi.  21.      1843. 

Dark  green  shrub  or  small  tree,  3-5  m. 
high,  more  divaricately  branched  than  the 
related  species;  twigs  brown  to  blackish, 
often  lustrous;  leaves  oblanceolate  to  ellip- 
tical, acute  at  both  ends,  4-6  or  8  cm.  long, 
6-15  mm.  wide,  rather  closely  denticulate, 
often  spinulose-denticulate.  especially  near 
the  apex,  or  subentire,  dark  green  and 
glabrous  above,  paler  to  glaucescent  be- 
neath; stipules  lanceolate  to  semicordate, 
dentate;  aments  slender,  3-4  cm.  long,  the 
pistillate  7-8  mm.  wide;  scales  oblong  to 
obovate,  sometime  erose  at  the  apex,  glab- 
rous to  thinly  pilose  outside,  the  pistillate 
often  plainly  striate  with  3-5  nerves  ;  cap- 
sules ovate-lanceolate,  glabrous,  sessile  or 
subsessile,  4-5  mm.  long. 

Stream  banks.  Upper  Sonoran  and  Transition 
Zones;  Rocky  Mountains  of  Alberta  and  Briti=h 
(  olumbia  south  to  southern  California,  east  to 
western  Montana  and  Wyoming  and  northeastern 
Ltah.  Type  locality:  "Fort  Hall,  on  the  alluvial 
lands  of  Lewis  River  of  the  Shoshonee"  (Snake) 
in  southeastern  Idaho. 

Salix  melanopsis  bolanderiana   (Rowlee)    Schneider,  Bot.   Gaz.  67:   338.      1919.      (Salix  bolanderiana  Row- 

ee.  Bull.  Torrey  Club  27:  257.  pi.  9,  f.  9(1).      1900.)     Leaves  more  or  less  densely  pubescent  to  densely  gray- 

tomentose    beneath.     The    characters    given    by    Rowlee    do    not   separate    his    species    in    any    way    from    true 

melanopsis.     The  characters  assigned   by    Schneider    (longer   leaves,   wider   aments,   and  longer  capsules)    are 

not  shown  by  the  type  (Bolander  4958),  which  is  pubescent  beneath,  or  by  the  topotype  (Bolander  5031). 

With   the   species   throughout;    abundant    in    Glacier    National    Park.      Type   locality:    "Yosemite   Valley    in 
California   (Bolander  4958,  5031)." 
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13.  Salix  pedicellaris  Pursh.        Bog  Willow.     Fig.  1202. 


Salix  pedicellaris  Pursli,   Fl.  Am.   Sept.  2:    611.      1814. 

Salix    pediccUaris     hvpoglanca     Fernald,     Rhodora     11: 
161.      1909. 

Salix  myrtilloidcs  of  American  authors,  not  L. 


Shrub.  1-2  m.  high,  glabrous  throughout; 
leaves  elliptic  to  oblaiiceolate,  ovate-oblong 
or  obovate,  2-4  cm.  long,  margins  entire  and 
revolute,  mostly  obtuse,  narrowed  at  the  base, 
short-petioled,  firm  in  texture,  green  above 
and  glaucous  beneath,  finely  and  closely  reti- 
culate on  both  sides ;  aments  1-2  cm.  long, 
appearing  with  the  leaves  and  borne  on  leafy- 
bractcd  peduncles ;  stamens  2 ;  capsules  nar- 
rowly conic,  5-7  mm  long,  glabrous ;  pedicels 
slender,  2-3  cm  long,  longer  than  the  persist- 
ent acutish  thinly  villous  scale ;  style  very 
short. 

In  sphagnum  bogs  and  wet  meadows,  Transition 
and  Canadian  Zones;  southern  British  Columbia, 
Washington  west  of  tlie  Cascades,  and  northern  Idaho; 
east  to  Quebec  and  New  Jersey.  Type  locality:  "on 
the   Catskill  Mountains,   New  York."' 


14,  Salix  lutea   Niitt.       Yellow  Willow. 


Fig. 


1203. 


Salix  lutca  Nutt.   N.   A.   Sylva  1:   63.  pi.  19.      1843. 
Salix  cordata  lutca   (Nutt.)    Bebb,   Card.   &   For.   8: 

473.      1895. 
Salix  cordata  watsoni  Bebb.   Willows   Calif,    (repr. 

S.  Wats.  Bot.  Calif.  2:    86.)      1879. 
Salix  flava  Rydb.  Bull.  Torrey  Club  28:  273.      1901, 

not  Schoepf,   1796. 
Salix  watsoni   (Bebb)   Rydb.  Bull.  Torrey  Club  33  : 

137.      1906. 

A  clustered  shrub  2-5  m.  high ;  twigs 
yellow,  or  reddish  brown  on  the  sunny  side, 
glabrous  or  those  of  the  season  puberulent ; 
leaves  narrowly  to  broadly  lanceolate,  acute 
to  short-acuminate  at  the  apex,  rounded  to 
cordate  at  the  base,  4-8  or  10  cm.  long, 
1  5-4  cm.  wide,  serrulate  to  entire,  mostly 
yellowish-green,  glaucous  beneath;  stipules 
ovate  to  lunate,  serrulate  to  entire ;,  aments 
nearly  sessile,  on  very  short  bracted  pe- 
duncles; staminate  2-3  cm.  long;  pistillate 
2-4  cm.  long,  1  cm.  wide ;  scales  oblanceo- 
late,  acute  to  obtuse,  tawny,  thinly  crisp 
pilose ;  capsules  ovate-conic,  4-5  mm.  long ; 
glabrous;  pedicels  0.7-2  mm.  long;  styles 
less  than  0.5  mm.  long;  filaments  free. 

Along  streams  and  in  wet  places  up  to  7,000  feet.  Transition  and  Canadian  Zones;  Washington  and 
Oregon  east  of  the  Cascades,  east  to  northern  Alberta  and  Manitoba,  south  to  Colorado,  northern  Arizona, 
and  (sparingly)  in  the  Sierra  Nevada  to  the  San  Bernardino  Mountains,  California.  Type  locality:  "Rocky 
Mountains  westward  to  the  Oregon"    (Columbia). 

Salix  lutea  ligulifolia  Ball,  Bot.' Gaz.  71:  428.  1921.  Twigs  mostly  dark,  sometimes  yellowish:  leaves 
narrowly  lanceolate  or  oblong,  strap-like,  5-10  by  1-2  cm.,  subentire,  dark  green;  capsule  4-5.5  mm.  long, 
pedicel  about  1   mm. 

With  the  species,  Yosemite  Valley,  California,  and  western  Nevada  to  the  Black  Hills,  South  Dakota,  and 
southern   New  Mexico. 

Salix  lutea  platyphylla  Ball,  Bot.  Gaz.  71:  430.  1921.  {Salix  cordata  var.  Bebb,  in  King,  U.  S.  Explor. 
40th  Par.  5:  325.  1871.)  Differs  from  the  species  in  its  longer  and  more  slender  petioles,  8-15  mm.  long, 
and  broader  and  shorter  leaves,  elliptic-obovate  to  ovate,  1.5-3  cm.  wide,  4-8  cm.  long,  commonly  2x4, 
2-2.5x5-7,    or   on   shoots,   4.5x9   cm.;   pedicels   longer,    1-2.5    or    3    mm.    long. 

Mountains,  northern  Oregon,  east  of  the  Cascades,  to  southwestern  Wyoming,  south  to  southern  Utah, 
with  the  species. 
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15.  Salix  mackenziana    (Hooker)    Barratt.      Mackenzie   Willow.     Fig.    1204. 

Salix  cordata   mackenziana  Hook.   Fl.    Bor.    Am.    2:    149. 
1838. 

Salix  mackenziana  (Hook.)   Barratt,  in  Anderss.   Svensk. 
Vetensk.  Akad.  Handl.    (Monog.  Sal.)   6:    160.      1867. 

A  shrub  or  small  tree,  2-6  m.  tali,  with 
elongated  dark  brown  or  yellowish  branchlets ; 
leaves  lanceolate  or  ovate-lanceolate,  to  conic- 
lanceolate  (often  obovate  while  expanding), 
short-acuminate,  rounded  to  cordate  at  the  base, 
glandular-serrulate,  6-10  cm.  long,  2-3.5  cm. 
wide,  glabrous,  glaucous  beneath ;  aments  ap- 
pearing with  the  leaVes,  on  short  (4-8  mm.) 
peduncles  bearing  2-3  small  leaves ;  pistillate 
rather  lax,  2.5-6  cm.  long;  scales  oblanceolate, 
obtusish,  drying  brown,  thinly  tomentose  on  the 
outside,  densely  so  within ;  capsule  4.5-5.5  mm. 
long,  glabrous;  pedicel  2.5-4  mm.  long; 
style  about  0.5  mm.  long;  staminate  aments 
shorter  and  more  dense ;  stamens  2 ;  filaments 
2,  glabrous. 

Sea  level  to  5,000  feet  elevation.  Transition  and  Canadian  Zones;  southern  British  Columbia  to  Lake 
County,  California,  and  Washoe  County,  Nevada,  east  to  northern  Utah,  western  Montana,  and  Mackenzie 
(Great    Slave   Lake).      Tyjje   locality:    "Great   Slave  Lake   and   Mackenzie   River." 

Salix  mackenziana  macrogemma  Ball,  in  Piper  and  Beattie,  Flora  N.  W.  Coast  116.  1915.  Branchlets 
den.'^ely  pubescent-tomentose  with  gray  hairs;  buds  elongated,  10-16  mm.  long,  lanceolate,  acuminate,  densely 
pilose-tomentose  with  long  gray  hairs;  petioles  and  basal  portion  of  midrib  on  upper  surface  pubescent,  other- 
wise as  in  the  species. 

Low  ground,  sea  level,  to  500  feet.  Transition  Zone;  Puget  Sound  from  Seattle,  Washington,  south  up  the 
Willamette  Valley  to  Eugene,  Oregon.  Type  locality:  "Seattle." 


16.  Salix   farrae    Ball.     Farr's  Willow.     Fi?.  1205. 


Salix  farrae   Ball,    in    Standley,    Contrib.    U.    S.   Nat 
Herb.   22:  321.      1921. 


Small  shrub,  probably  Z-6  dm.  tall; 
branchlets  glabrous,  bright  red,  lustrous 
(often  drying  dull  brown),  seasonal  twigs 
yellowish  ;  stipules  obsolete  or  small ;  petioles 
slender,  twisted ;  blades  elliptical-oblanceolate 
to  elliptic-oval  or  broadly  oval-lanceolate, 
acute  at  apex,  acute  to  usually  rounded  at 
base,  entire  or  nearly  so.  1-1.8x3.5-5  cm.; 
glabrous,  glaucous  or  subglaucous  beneath, 
loosely  reticulate  with  'slender  raised  veins; 
aments  coetaneous,  short-pedunculate ; 
pistillate  2-4  cm.  long  in  fruit ;  capsule 
lanceolate,  often  acute  at  base.  4-5  cm.  long, 
glabrous;  pedicel  1-1.5  mm.  long;  style  0.3- 
0.5  mm.  long;  stigmas  short;  scales  oblong 
or  oblanceolate,  obtuse,  fuscous  at  apex,  paler 
below,  glabrous   outside. 

Rocky  Mountains  of  southern  British  Columbia  and  Alberta,  and  northwestern  Montana  to  Yellow- 
stone Park,  and  on  the  Imnaha,  Wallowa  County,  Oregon.  Type  locality:  "on  the  flats  along  the  Kick- 
ing Horse  River,  Field,  B.  C,  Can." 
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17.  Salix  monochroma  Ball.       One-colored  Willow. 


Fig. 


1206. 


Salix  monochroma  Ball,  Bot.  Gaz.   71:  431.  /.  1.      1921. 
Salix  pvrifolia  as   interpreted   by    Ball   in   Coulter    and 

Nelson,    Man.    Rocky    Mtn.    Botany    131.    1915,    not 

Anderss. 

Shrub  1-3  m.  high;  twigs  glabrous,  bright 
chestnut  to  brown,  lustrous ;  leaves  ovate- 
lanceolate,  ovate,  or  obovate-oval,  abruptly, 
cuspidate  to  short-acuminate  at  the  apex, 
rounded  or  cordate  at  the  base,  3.5-7  cm.  long, 
1.5-3.5  cm.  wide,  shallowly  glandular-serru- 
late, thin,  translucent,  pure  dark  green  and 
reticulate  with  slender  veins  on  both  sides ; 
stipules  lunate  or  broadly  ovate ;  peduncles 
short,  leafy;  aments  coetaneous,  long,  lax; 
the  staminate  slender,  flexuous,  4-6  cm.  long, 
8-10  mm.  wide  ;  filaments  glabrous,  united  for 
one-third  to  three-fourths  their  length;  pistil- 
late aments  3-6  cm.  long,  1.2-1.8  mm.  wide; 
capsules  4-7  mm.  long,  glabrous ;  pedicels  2.5- 
4  mm.  long,  about  three  times  as  long  as  the 
scales ;  styles  0.3-0.7  mm  long ;  stigmas  usually 
deeply   divided. 

Mountains,  Transition  and  Canadian  Zones;  south- 
ern Alberta  to  Oregon,  east  of  the  Cascade  Mountains 
(sparingly  in  the  Willamette  Valley  of  western  Ore- 
gon), east  to  western  Montana  and  Colorado,  up  to 
elevations  of  about  6,000  feet.  Type  locality:  "valley 
of  Hatwai  Creek,  Nez  Perce  County,  Idaho." 

18.    Salix  pseudomyrsinites  Anderss.  Firm-leaf  Willow.    Fig  1207. 

Salix    pseudomyrsinites    Anderss.    Oefv.    Vet.    Akad.     Foer- 

handl     IS:   129.      1858.    (Nord.  Am.   Pil.);   Sal.   Bor.   Am. 

25.      1858. 
Salix  pseudocordata,  in  part,  of  authors. 

Shrub  1-3  m.  high ;  twigs  mostly  divaricate,  leafy, 
bright  chestnut  to  dark  brown,  lustrous ;  leaves 
elliptic-oblanceolate  to  lanceolate-oblong,  acute  to 
acuminate  at  the  apex,  mostly  rounded  at  the  base 
(or  oval-oblong  and  subcordate  at  base)  ;  2)-6  cm. 
long,  1-2  cm.  wide,  shallowly  glandular-serrulate 
or  subentire,  dark  green  above,  pure  green,  scarcely 
paler  and  coarsely  reticulate  with  broad  veins  be- 
neath ;  stipules  lanceolate  to  ovate ;  peduncles  0.5-1 
cm.  long,  leafy;  aments  coetaneous,  small,  2-3  cm. 
long  in  both  sexes  ;  scales  oblong  or  oblanceolate, 
acutish  to  truncate,  thinly  white-pilose ;  capsules 
greenish,  4-5  mm.  long;  pedicels  1-1.5  mm.  long, 
usually  pubescent ;  styles  0.5-0.7  mm.  long ;  stigmas 
thick,  entire ;  stamens  2,  filaments  glabrous,  free. 

Southern  British  Columbia  through  Washington  and 
Oregon,  east  of  the  Cascade  Mountains,  and  in  the  high 
Sierras  of  California,  east  to  Saskatchewan  and  south  in  the 
Rockies  to  New  Mexico.  Up  to  10,000  or  12,000  feet  eleva- 
tion in  the  south,  and  perhaps  a  distinct  variety,  smaller  in 
every  way,  with  shorter,  broader  leaves.  Type  locality:  "on 
the  Grand  Rapid  of  the  Saskatchewan." 

19,  Salix  lasiolepis   Benth. 
Arroyo  Willow.     Fig.  1208. 

Salix   lasiolepis   Benth.    PI.    Hartwg.   335.      1857. 

Shrub  or  small  tree  2-12  m.  high,  stems  clustered, 
branchlets  brownish-black,  sometimes  yellowish, 
usually  pubescent ;  leaves  narrowly  to  broadly  ob- 
lanceolate, 6-10  cm.  long,  1-2  cm.  wide,  pubescent  to 
glabrate  and  glaucous  beneath,  margins  nearly  en- 
tire and  somewhat  revolute ;  aments  precocious,  sub- 
sessile,  i-7  cm.  long ;  scales  obovate,  dark  brown, 
densely  pilose-tomentose;  capsule  4-5.5  mm,  long, 
glabrous ;  pedicel  0.5-1  mm.  long,  style  0.5  mm. 
long ;  stamens  2,  filaments  united  at  base. 

Rocky  stream  banks,  up  to  about  5,000  feet,  Upper  So- 
noran  and  Transition  Zones;  eastern  Washington  and  adjacent 
Idaho  to  California,  western  Nevada,  Arizona,  western  New 
Mexico' and  Mexico.  Type  locality:  "ad  ripas  fluviorum  Sa- 
linas et  Carmel  prope  Monterey,"   California. 
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Salix  lasiolepis  bakeri  (v.  Seem.)  Ball,  Bot.  Gaz.  71:  436.  1921.  (Salix  bakeri  v.  Seemen,  Bull.  Torrey 
Club  30:  63S.  1903.)  As  the  species  except  capsule  thinly  pubescent,  at  least  near  the  apex,  and  apparently 
slightly  larger,   5-6  mm.  iong. 

Sparingly  about  San  Francisco  Bay.  Type  locality:  "foothills  near  Stanford  University,  Santa  Clara 
County,   California." 

Salix  lasiolepis  bigelovii  (Torr.)  Bebb,  Willows  Calif,  (repr.  S.  Wats.  Bot.  Calif.  2:  86.)  1879.  {Salix 
bigelozii  Torr.  Pac.  R.  Rep.  4:  139.  1857.  Salix  franciscana  von  Seemen,  Bull.  Torrey  Club  30:  634.  1903.) 
Leaves  broadly  cuneate-oblanceolate  or  spatulate  to  obovate,  pubescent  beneath,  often  densely  so;  capsule  to 
6  mm.  long;   pedicel   1-2  mm.  long;   otherwise  as  the  species. 

With  the  species  in  the  northern  and  central  parts  of  its  range.  Type  locality:  "near  San  Francisco," 
California. 


20.   Salix  wolfii  idahoensis    Ball.   Idaho  Willow.     Fig.  1209. 


Salix  wolfii  idahoensis   Ball,   Bot.   Gaz.   40:   378.      1905. 

Low  shrub  6-10  dm.  high ;  twigs  chestnut, 
Ieaf\%  the  younger  yellowish,  lustrous ;  leaves 
oblanceolate  or  rhomboid-oblanceolate,  or  ellip- 
tical, acute  at  the  apex,  rounded  at  the  base, 
3-6  cm.  long,  1-1.8  cm.  wide,  entire,  dull  green 
and  silky-villous  with  shining  hairs  on  both 
sides ;  stipules  small  or  wanting ;  peduncles 
short,  bearing  several  leaf-like  bracts;  pistillate 
aments  1-3.5  cm.  long,  subglobose  to  oblong, 
densely  flowered ;  staminate  aments  0.5-2  cm. 
long ;  scales  dark,  obovate,  sparsely  long-vil- 
lous ;  capsules  4.5-5  mm.  long,  thinly  to  densely 
tomentose ;  pedicels  about  0.5  mm.  long ;  styles 
0.8-1.2  mm.  long.  (The  species  with  smaller 
leaves  and  aments,  and  glabrous  capsules). 


In  the  higher  mountains,  above  6,000  feet.  Boreal 
Zoiie:  northeastern  Oregon  (Wallowa  County)  to 
Yellowstone  Park,  Wyoming,  adjacent  Montana  and 
sparingly  in  Colorado.  (The  species  from  Yellow- 
stone Park  to  southern  Colorado:  up  to  12,000  feet.) 
Type  locality:  "forks  of  W&od  River,  altitude  6,000 
feet"    (Blaine  County,  Idaho). 


21.    Salix  pseudomonticola  Ball.    False  Mountain  Willow.     Fig.  1210. 

Salix   pseudomonticola    Ball,    in    Standley,    Contrib. 
U.  S.  Nat.  Herb.  22:   321.      1921. 

Shrubs  1-3  m.  high ;  branchlets  yellowish 
to  red  or  brown,  shining,  usually  glabrous  or 
the  youngest  occasionally  pubescent ;  stipules 
large;  blades  elliptic-ovate  or  narrowly  to 
broadly  ovate  (young  obovate)  4-6  cm.  long, 
1.5-3  cm.  wide,  common  sizes  1.8x4.5,  2x4, 
2.5x5,  and  3x6  cm.,  rounded  to  mostly  cor- 
date at  base,  acute  to  abruptly  acuminate  at 
apex,  coarsely  glandular  crenate-serratc, 
green  above,  glaucous  beneath,  glabrous  and 
strongly  veined  on  both  surfaces ;  aments 
coetaneous,  subsessile,  pistillate  3-7  cm. 
long ;  scales  broadly  oblanceolate,  obtuse, 
brown,  clothed  densely  within  and  thinly  out- 
side with  long  hairs ;  capsules  6-8  mm.  long, 
glabrous;  pedicel  1-1.5  mm.  long,  glabrous; 
style  0.6-1  mm.  long ;  stamens  2,  filaments 
glabrous,  free. 

Rocky  Mountains,  4,000-6,000  feet.  Boreal  Zone; 
in  Alberta  (Jasper  Park)  and  British  Columbia, 
southward  to  western  Montana  and  northwest 
Wyoming;  doubtfully  to  Cascade  Mountains  in 
Washington.  Type  locality:  Rocky  Mountain 
Park,    Banff,   Alberta,    Canada. 
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22.  Salix   barclayi   Anderss.      Barclay's   Willow.     Fig.    1211. 


Saliv    barclavi   Anderss.    Oefvers.    Svensk.    Vet.    Akad. 

Foerhandl.    15:     125.     1858    (Nord.-Am.    Pil.). 
Salix  conjuncta  Bebb,  Bot.   Gaz.    13:    111.      1888. 

Shrub  1-4  m.  high;  twigs  stoutish,  blackish, 
tomentose  to  glabrate ;  leaves  ovate-lanceolate 
to  oval  or  obovate,  acute  or  cuspidate  at  the 
apex,  cuneate  to  rounded  at  the  base,  3-8  cm. 
long,  1.5-2.5  or  more  cm.  wide,  crenate-serru- 
late,  the  glandular  teeth  inflexed,  or  subentire, 
thinly  tomentose  above,  especially  on  the  mid- 
rib and  veins,  becoming  glabrate,  glabrous, 
reticulate  and  mostly  glaucous  beneath ;  stipules 
large ;  aments  stout,  on  leafy  peduncles,  1-3  cm. 
long ;  staminate  aments  1-3,  and  the  pistillate 
2-6  cm.  long,  1.5  cm.  wide;  scales  fuscous, 
lanceolate,  mostly  acute ;  thinly  to  densely  vil- 
lous with  long  hairs ;  capsules  glabrous,  or 
sometimes  thinly  sericeous,  greenish,  5-8  mm. 
long;  pedicels  1  mm.  long;  styles  1-1.5  mm. 
long;  stigmas  long. 


Boreal  Zones;  from  Unalaska  and  southern  Yukon  southward  to  Washington,  northeastern  Oregon,  and 
western  Montana,  only  at  higher  elevations  in  the  southern  part  of  its  range.  Type  locality:  near  Cape 
Greville,  Kadiak  Island,   Alaska. 


23.  Salix  commutata  Bebb. 


Fig.   1212. 


Salix   commutata   Bebb,    Bot.    Gaz.    13:    110.      1888. 

Shrub  1-3  m.  high,  branchlets  as  in 
barclayi;  leaves  elliptical  to  broadly  ob- 
lanceolate  or  obovate,  6-8  cm.  long,  entire 
or  nearly  so,  cuspidate,  densely  tomentose 
on  both  sides  when  young,  becoming  glab- 
rate in  age,  not  paler  beneath ;  aments  ap- 
pearing with  the  leaves,  stout,  2-5  cm. 
long,  on  leafy  peduncles,  as  in  5.  barclayi; 
scales  brownish,  oblanceolate,  obtuse, 
woolly ;  capsule  5-7  mm.  long,  glabrous ; 
pedicels  1  mm.  long,  usually  pubescent ; 
style  1-1.5  mm.  long;  stigmas  short;  stamens 
2;    filaments   glabrous,   free. 

Mountains,  at  high  elevations,  4,000-7,000  feet, 
Boreal  Zones;  southern  Alaska  and  adjacent  Yukon 
to  southern  Oregon  (doubtfully  to  northern  Cali- 
fornia and  Nevada)  and  east  to  Alberta,  western 
Montana  and  northern  Wyoming.  Type  locality: 
Eagle  Creek  (or  Wallowa)  Mountains,  Wallowa 
County,  Oregon. 


Salix  commutata  denudata   Bebb,   Bot.   Gaz.    13:    111.      1888.     Leaves  becoming  glabrate  to  glabrous,   and 
the  margins  subserrate. 

With   the   species,   in   Oregon,   Washington   and   British    Columbia.      Type  locality:   Eagle   Creek   Meadows, 
Wallowa   County,   Oregon. 

Salix  commutata  puberula  Bebb,  Bot.  Gaz.   13:     111.     1888.     "Capsules  thinly  puberulous.     Transition  to 
5".   calif ornica." 

With  the  species,  sparingly,  in  Oregon  and  Washington. 
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24.  Salix  eastwoodiae  Cockerell.    Eastwood's  Willow. 


Fig. 


1213. 


JUS   Calif,    (repr. 
89.)      1879.     not 


Sali.r    californtca    iJcbb,    W  ii 

S.    Wats.    Bot.    Calif.    2: 

Lesquereux,    187S. 
Salix    eastwoodiae    Cockerell,    in    Heller,    Cat. 

N.  Am.   PI.  cd.  2,  89.      1910. 

Low  shrub,  0  5-2  m.  high;  branch- 
lets  usuall.v  tomentose,  dark  brown ; 
leaves  elliptic-lanceolate  or  elliptical, 
to  elliptic-obovate,  4-6  cm.  long,  1-2 
cm.  wide,  acute  at  both  ends  or  rounded 
at  base,  green  and  grayish  tomentose 
on  both  sides,  somewhat  glandular- 
denticulate,  especially  the  lower ; 
aments  coetaneous,  leafy-pedunculate, 
pistillate  2-5,  the  staminate  1-3  cm. 
long ;  scales  broadly  lanceolate,  brown- 
ish, tomentose ;  capsule  5-6.5  mm.  long, 
gray  tomentose;  pedicels  0.7-1  mm. 
long,  tomentose;  style  1-1.5  mm.  long; 
stamens  2;  filaments  pilose  at  base,  free. 

:Mountaiiis,  6,000  to  10,000  feet,  Boreal 
Zones;  in  the  Cascade  and  Sierra  Nevada 
ranges  from  central  Washington  to  Tulare 
County,  California,  east  to  western  Idaho  and 
western  Nevada.  Type  locality:  Sierra  Ne- 
vada    Mountains,     8,000-9,000     feet. 


25,  Salix    crestera    Schneider, 
Sierra   Willow.      Fig.    1214. 

Salix    orestera    Schneider,   Jour.    Arnold    Arb.    1:    164. 

1920. 
Salix  glauca  villosa  of  California  authors,  not  Anderss. 

Shrub  1-3  m.  high ;  bractlets  yellowish- 
brown,  more  or  less  tomentose  ;  leaves  oblance- 
olate,  lanceolate  or  narrowly  elliptic-lanceolate, 
4-6.5  cm.  long,  0.8-2  cm.  wide,  mostly  acute  at 
both  ends,  entire,  or  rarely  sparsely  glandular- 
serrate,  densely  to  thinly  silky-villous  on  both 
sides,  paler  to  glaucesccnt  and  glabrescent  be- 
neath ;  aments  coetaneous,  dense,  subsessile ; 
1-2.5  cm.  long  (2-5  cm.  in  fruit)  ;  scales  nar- 
rowly oblong  to  obovate-oblong  and  obtuse, 
dark  brown,  silky-pilose ;  capsule  7-8  5  mm. 
long,  densely  to  thinly  silky-villous ;  pedicel 
1-1.5  mm.  long;  style  1  mm.  long,  entire; 
stigmas  short,  bihd ;  stamens  2 ;  filaments  free 
or  partly  united,   pilose  below. 

Stream  banks,  Boreal  Zones:  Sierra  Nevada  and  the 
San  Bernardino  Mountains,  California,  and  in  Elko 
County,  northeastern  Nevada.  Type  locality:  '"Mount 
Goddard,  Fresno  County,  California. 


26,  Salix   piperi   Bebb. 
Piper's   Willow.      Fig.    1215. 

Salix  piperi  Bebb,  Card.  &  For.   8:  482.      1895. 

Large  shrub,  5-6  m.  tall;  branchlets  stout, 
glabrous,  shining;  leaves  broadly  elliptical  or 
oblanceolate,  or  obovate,  6-12  cm.  long,  2-5  cm. 
wide,  obliquely  acute  or  acuminate,  serrulate, 
glabrous,  shining  green  above,  densely  glaucous 
beneath ;  stipules  rare,  if  present,  semicordate 
or  reniform ;  aments  precocious  or  appearing 
with  the  leaves ;  staminate  cylindrical,  3-5  cm. 
long,  short-peduncled  ;  scales  brown,  long-pilose  ; 
stamens  2,  the  glabrous  filaments  united  for 
one-third  their  length ;  pistillate  aments  4-10 
cm.  long,  dense,  on  short  leafy  peduncles  ;  cap- 
sules 6-7  mm.  long,  glabrous  or  thinly  pubescent 
above ;  pedicel  and  style  each  1  mm.  long. 

Along  streams  and  in  swamps,  Humid  Transition 
Zone;  Puget  Sound  near  Seattle,  Washington,  southward 
in  Oregon  in  the  Willamette  Valley  and  along  the  coast. 
Type  locality:  Lake  Washington,   Seattle,   Washington. 
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27.  Salix   hookeriana    Barratt. 
Coast  Willow.     Fig.  1216. 

Sali.v   hookeriana   Barratt.,   in    Hooker,    Fl.    Bor.-Am. 
2:   145.  pi.  18.      1839. 

Shrub  or  tree,  4-8  or  10  m.  high,  with 
rough  dark-gray  bark;  twigs  densely  pu- 
bescent and  very  brittle ;  leaves  broadly 
lanceolaite  or  elliptic-oval,  acute,  crena>te- 
serrate  to  subentire,  dark  green  and  gla- 
brous above,  densely  white-  (becoming  rusty-) 
tomentose  beneath,  3-12  cm.  long,  1-4  cm. 
wide ;  aments  appearing  before  the  leaves ; 
staminate  aments  stout,  short-cylindric, 
densely  flowered,  2-5  cm.  long,  the  obovare 
scales  black,  densely  covered  with  long  white 
hairs ;  pistillate  aments  4-7  cm.  long,  stout ; 
capsules  glabrous,  6-8  mm.  long;  pedicels  1 
mm.  long;  style  1  mm.  long;  stigmas  short. 

A  species  occurring  mainly  near  the  ocean  beach. 
Humid  Transition  and  Canadian  Zones;  from  Van- 
couver Island  to  Humboldt  County,  California 
(Eureka,  Piper  5027);  rare  along  the  shores  of  Puget 
Sound.  Type  locality:  "N.  W.  Coast  of  America," 
probably  Vancouver  Island. 

Salix   hookeriana    tomentosa   Henry,    in    Schneider,    Jour.    Arnold    Arb.    1  :    220.     1920.     As    the    species 
except  capsules  wholly  or  mostly  tomentose. 

With  the  species.     Type  locality:  Vancouver  Island,  British  Columbia. 


28.  Salix  cascadensis  Cockerell. 


Cascade  Willow.     Fig.  1217. 

Sali.\-  cascadensis  Cockerell,  Muhlenb.   3:   9.      1907. 
Salix   tenera   Anderss.    in   DC.    Prod.    16^:    288.      1868,    not 
Braun,  1850. 

Prostrate  creeping  shrub  about  5  cm.  high ; 
leaves  narrowly  elliptical  to  obovate,  broadest  at  or 
above  the  middle,  acute  at  each  end  or  rarely  obtuse 
at  the  apex,  entire,  green  and  shining  above,  pale 
beneath,  glabrous,  8-15  mm.  long,  strongly  veined, 
the  old  leaves  persistent ;  aments  small,  subglobose, 
5-20  mm.  long,  few  flow^ered ;  scales  brownish,  vil- 
lous ;  capsules  sessile,  4-5  mm.  long,  tomentose ; 
styles   elongate,   1-1.5   mm.  long;   stamens  2. 

Rare;  on  alpine  summits.  Boreal  Zones;  from  southern 
British  Columbia  through  Washington  to  Wyoming.  Type 
locality:  eastern  summits  of  "Cascade  Mountains,  lat.  49", 
7,000  feet." 


29.  Salix  petrophila  Rydberg. 
Alpine  Willow.     Fig.  1218. 


287. 


Salix  arctica  petrea  Andersson,   in   DC.   Prod.    16- 

1868. 
Salix    pertophila    Rydberg,    Bull.    N.    Y.    Bot.    Card.    1  : 

268.      1899. 
Salix    tenera    as    interpreted    by    Jepson,    FI.    Calif.    344. 

1909,  not  Anderss.   1868. 

Stems  horizontal,  creeping;  branches  erect, 
glabrous,  brown  or  yellowish,  5-10  cm.  high; 
leaves  elliptical  or  broadly  elliptical  to  obovate, 
abruptly  acute  to  obtusish,  entire,  deep  green 
above,  distinctly  paler  to  subglaucous  beneath, 
rather  strongly  veined,  1.5-4  cm.  long,  1-1.5  cm. 
wide,  glabrate  or  glabrous  ;  petioles  slender,  yel- 
low ;  aments  coetaneous,  terminating  leafy 
branches ;  the  staminate  1-2  cm.  long ;   stamens 
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2,  filaments  glabrous,  free ;  the  pistillate  2-4  cm.  long,  slender,  lax  at  base ;  capsules  lanceolate, 

sessile,   gray-tomentose,  4-6  mm.   long;    styles    1-1.5   mm.   and   stigmas   0.5   mm.    long;    scales 

broadly  oblanceolate  to  obovate,  often  somewhat  erose,  brown  to  blackish,  long-pilose  within, 

thinly  so  without. 

Alpine  summits,  8,000  to  14,000  feet,  Boreal  Zones;  Selkirk  Mountains,  British  Columbia,  and  Rocky 
Mountains  of  Alberta,  south  in  the  liocky  and  Wasatch  systems,  to  northern  New  Mexico  and  Utah. 
Rare   in   northeastern    Oregon.      Type   locality:    "in   summits    Rocky   Mountains,"    probably   Alberta. 

Salix  petrophila  caespitosa  (Kennedy)  Schneider,  Bot.  Gaz.  66:  136.  191cS.  (Sali.v  caespitosa  Kennedy, 
Muhlenb.  7:  135.  pi.  9,  1912.)  Leaves  acute  at  both  ends,  or  apex  subacuminate,  more  or  less  densely  pilose- 
tomentose  above,  glabrate  beneath,  scales  narrower. 

Alpine  summits,  9,000-11,000  feet,  Sierra  Nevada  Mountains,  Sierra  to  Fresno  Counties,  California,  and 
adjacent  Washoe  County,  Nevada.     Type  locality:   "Mount  Rose,  Washoe  County,  Nevada." 


30.  Salix  monica  Bebb. 
Mono  Willow.     Fig.  1219. 

Salix  monica  Bebb,  Willows  Calif,   (repr.  S.  Wats.  Bot. 
Calif.   2:   90.)      1879. 

Sali.v  chlorophytla  of  various  western  authors,   for   the 
most  part;   not  Anderss.      1867. 

Sali.v  planifolia  monica  (Bebb)  Schneider,  Jour.  Arnold 
Arb.   1:   78.      1919. 

Twigs  glabrous,  bright  chestnut  to  deep 
rich  brown ;  leaves  broadly  elliptic-ovate  or 
obovate,  2-3.5  cm.  long,  0.8-2  cm.  wide,  obtu:ie 
at  both  ends  or  acutish  at  the  base  and  ab- 
ruptly acute  at  the  apex,  entire  or  nearly  so ; 
buds  large,  chestnut  or  darker ;  aments  ap- 
pearing with  the  leaves,  1-3  cm.  long,  1-1.3 
cm.  wide,  sessile ;  scales  ovate,  acute,  clothed 
on  both  sides  with  long  yellowish-white  hairs ; 
capsules  ovate-conic,  4-6  mm.  long;  styles  1- 
1.5  mm.  long,  somewhat  pubescent  at  the  base; 
stigmas  thick,  mostly  entire,  0.3-0.7  mm.  long; 
stamens  2,  filaments  free. 

Apparently  differs  from  5.  planifolia  Pursh  in  smaller  leaves;  sessile,  denser,  smaller  aments;  and 
shorter  styles  and_  stigmas.  Until  the  identity  of  5.  chlorophylla  Anderss.  is  settled  I  prefer  to  retain 
Bebb's  name. 

Alpine  situations,  8,000-13,000  feet.  Boreal  Zones;  central  Sierra  Nevada,  western  Montana  to  northern 
New  Mexico,  in  the  Rocky  and  Wasatch  systems.  Type  locality:  "Mono  Pass  Summit,"  Mono  County, 
California. 

31.  Salix  pennata  Ball.     Feather-vein  Willow.     Fig.   1220. 

Sali.v  pennata  Ball,   Bot.   Gaz.   60:   45.  /.  1.      1915. 


Low  shrub  with  dark,  divaricate,  stoutish, 
glabrous  branchlets  and  large  chestnut-color- 
ed buds ;  leaves  obovate  or  elliptic-obovate, 
3-6  cm.  long,  1.5-3.5  cm.  wide  (4x2,  5x2.5), 
acute,  narrowed  at  base,  entire,  very  dark 
green  above,  glaucous  beneath,  the  raised 
midrib  and  parallel  primary  veins  conspicu- 
ous beneath,  glabrous ;  aments  sessile,  stout, 
pistillate  2.5-7  cm.  long ;  capsules  subsessile, 
6-8  mm.  long,  densely  silvery  pubescent ; 
style  about  1.4  mm.  long;  stigmas  0.5  mm. 
long;  scales  obovate,  acute,  black,  densely 
pilose ;  stamens  2 ;  filaments  glabrous,  free. 


At  4,000  to  6,000  feet  on  slopes  of  the  high  peaks 
of  the  central  Cascade  Mountains,  Mount  Hood, 
Mount  Adams,  Mount  Rainier,  Boreal  Zones.  Type 
locality:  "Mount  Paddo  [Adams],"  Pierce  County, 
Washington. 


502 


SALICACEAE 


32.   Salix  lemmoni   Bebb.   Lemmon's  Willow.   Fig.  1221. 

Salix   lemmoni  Bebb,   Willows   Calif,    (repr. 
S.   Wats.   Bot.   Calif.  2:   88.)      1879. 

5a!ix  austinae  Bebb  (in  part),  ibid.  2:  88. 
Salix    lemmoni    austinae    (Bebb)    Schneider, 
Jour.    Arnold   Arb.   2:    79.     1920. 

Shrub  1-5  m  high,  young  branches 
thinly  silky  to  glabrous,  brownish- 
black,  shining,  sometimes  thinly  prui- 
nose ;  leaves  stipulate,  lanceolate,  ob- 
lanceolate  or  narrowly  elliptic-lanceo- 
late, acute,  4-9  cm.  long,  1-1.5  cm. 
wide,  firm,  entire  or  sparsely  denti- 
culate, more  or  less  silky  when  young, 
becoming  glabrous,  deep  green  and 
shining  above,  glabrescent  and  glau- 
cescent  beneath  at  maturity;  amenis 
coetaneous,  short-leafy-pedunculate ; 
staminate  cylindric,  1-3  cm.  long ; 
stamens  2,  filaments  usually  free, 
pilose ;  pistillate  2-4  cm.  long, 
1.5-2  cm.  wide;  capsule  6-8  mm.  long, 
silky    tomentose ;    pedicel    1.5-2    mm. 

long ;    style   0.5-0.8   mm.   long ;   stigmas   short,    bifid ;    scales   narrowly   obovate,   obtuse,   thinly 

silky-pilose,  dark  brown  to  black. 

Mountains,  6.000-10,000  feet.  Boreal  Zones;  southwest  Oregon  (Jackson  and  Klamath  Counties),  soutk 
to  San  Bernardino  County,  California,  east  to  Ormsby  and  Washoe  Counties,  Nevada,  and  northeastern 
Oregon.     Type  locality:  "Sierra  County,"  California. 


33.  Salix  subcoerulea  Piper.       Bluish  Willow. 


Fig. 


1222. 


Salix  siibcoeriiiea  Piper,  in  Bull.   Torrev  Club  27:  400. 

1900. 
Salix  covillei  Eastwood,   Zoe   5:   80.      1900. 
Salix    paclinofihora    Rydberg,     Bull.    Torrey    Club    31: 

403.      1904. 
Sali.v  pellita  of  western  ai:thors,  not  Anderss. 

Shrub  1-3  m.  high ;  twigs  glabrous,  brown 
to  blackish,  sublustrous,  pruinose ;  leaves  nar- 
rowly to  broadly  oblong-lanceolate  or  oblanceo- 
late.  acute. or  acuminate  at  both  ends,  3-5  or 
7  cm.  long,  0.8-2.5  cm.  wide,  entire  or  slightly 
crenulate,  green  and  sparsely  pubescent  above, 
densely  covered  with  a  short  silvery  pubescence 
beneath  ;  midveins  beneath  conspicuous,  yellow- 
ish, glabrate ;  stipules  none,  or  occasional  on 
vigorous  shoots ;  aments  coetaneous,  sessile  or 
very  short-pedunculate,  1-4  cm.  long,  densely 
flowered;  capsules  ovate  or  ovate-lanceolate, 
subsessile  or  short  (1  mm.)-pediceled.  3.5-5 
mm.  long,  silvery  sericeous;  styles  1-1.5  mm. 
long,  yellowish  or  brown ;  stigmas  0.2-0.5  mm., 
entire;  stamens  2,  filaments  glabrous,  free; 
scales  oblong,  ovate  or  obovate,  acute  or  ob- 
tuse, brown  to  black,  thinly  pilose. 


Mountains  3,000-10,000  feet.  Boreal  Zones;  eastern  Washington  and  eastern  Oregon,  east  to  south- 
ern Alberta  and  south  to  southeastern  Utah,  and  northern  New  Mexico,  and  locally  in  Fresno  and  Tulare 
Counties,  California.  Type  Locality:  "Powder  River  Mountains,  in  wet  meadows  near  the  head  of  Eagle 
Creek,"    Wallowa   County,    Oregon. 
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34.  Salix  bella  Piper.        Beautiful  Willow.     Fig.  1223. 

Sali.v  bella  Piper,   Bull.   Torrey  Club  27:   399.     1900. 

Shrub,  2-4  m.  high  ;  branchlets  brittle,  yel- 
lowish to  purplish  black,  somewhat  pruinose, 
glabrate ;  buds  large,  pruinose;  leaves  lanceo- 
late to  oblong-lanceolate  or  oblong-oblanceo- 
late,  acute  at  apex,  rounded  at  base,  4-7  cm. 
long,  1.5-2.5  cm.  wide  (sprout  leaves  up  lo 
12x3.4  cm.),  entire  or  the  larger  repand- 
crenate,  green  and  glabrate  (at  maturity) 
above,  densely  clad  with  opaque  silvery  tomen- 
tum  beneath,  the  yellowish  midrib  glabrous; 
stipules  lanceolate  to  semi-cordate,  acute ; 
aments  precocious,  stout,  densely  flowered,  ses- 
sile or  the  pistillate  short-pedunculate,  3-6  cm. 
long ;  capsule  4.5-5.5  mm.  long,  gray  silky ; 
pedicel  1  mm.  long;  style  1-1.5  mm.  long; 
stigmas  entire  or  bifid ;  staminate  aments  2-3 
cm.  long ;  stamens  2 ;  filaments  glabrous,  free ; 
anthers  yellow ;  scales  oblong-ovate,  black, 
densely  lanate. 

Mountains,  at  elevations  of  3,000-5,000  feet,  Transition  and  Canadian  Zones;  southeastern  Wash- 
ington (Whitman  and  Spokane  Counties);  northeastern  Oregon  (Wallowa  County);  northern  Idaho 
(Bonner,  Kootenai,  Shoshone,  and  Latah  Counties);  northwestern  Montana  (Flathead  County,  Glacier 
National  Park);  and  Alberta  near  Banff.  Type  locality:  "6  miles  east  of  Pullman,  near  Garrison,  Whit- 
man   County,    Washington." 


35.   Salix  drummondiana  llarratt.     Drumniond  Willow 


Fig.  1224. 


Sali.v  drummondiana  Barratt,  in  Hooker  Fl.  Bor.- 
Am.  2:   144.      1838. 

Salix  sitchensis  (in  part)  or  S.  subcoerulea  (in 
part)  of  various  Rocky  Mountain  authors,  not 
Sanson  or  Piper. 

Shrub  1-3  (?)  m.  high,  older  branchlets 
rich  dark  brown,  glabrous,  lustrous,  never 
pruinose,  younger  light  brown  to  yellow- 
ish, pubescent  to  puberulent ;  stipules 
small ;  leaves  broadly  oblong,  elliptical, 
obovate  or  oval,  3-6  cm.  long,  1-3  cm. 
wide,  coinmonly  3x1.3,  4x1.7,  5x2  or  2.5, 
and  6x2.2  or  2.5  cm.,  on  sprouts  7-lOx 
3.5-4  cm.,  acute  to  obtusish  at  base,  mostly 
obtuse  and  plicate-apiculate  at  apex,  en- 
tire or  sparingly  serrulate  near  apex,  revo- 
lute,  green  and  puberulent  to  glabrous  and 
somewhat  shining,  with  impressed  veins 
above,  densely  clad  beneath  with  a  some- 
what lustrous  white  tomentum  partly  ob- 
scuring the  raised  veins,  the  midvein  yel- 
lowish and  pubescent ;  aments  precocious 
(?)    or   coetaneous,    sessile   or   subsessile, 

dense;   1-3    (?)   cm.  long;   stamens  2,   filaments  glabrous,   free;  capsules  about  5  mm.  long, 

silvery  sericeous ;  pedicels  0.5-1   mm.  long ;  styles  0.5-1   mm.  long. 

Mountains,  elevations  of  3,000-7,000  feet,  Transition  and  Canadian  Zones;  Jasper  Park,  Alberta,  south 
to  northern  Idaho  (Bonner  County)  and  northwestern  Montana  (Glacier  National  Park).  Type  locality: 
"marshes  and  prairies   of   Rocky   Mountains,"  probably   Alberta,    Canada. 
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36.  Salix    jepsoni    Schneider 


37.  Salix   brewed   Bebb. 
Brewer's  Willow.    Fig.  1226. 

Salir   hreweri  Bebb,   Willows    Calif,    (repr.   S.   Wats. 
Bot.   Calif.   2:    89.)     1879. 

Shrub  (probably  low)  ;  branchlets  slender, 
dark  brown,  glabrous  or  the  younger  pu- 
bescent; stipules  small,  ovate-lanceolate,  or 
wanting;  leaves  oblong  or  linear-lanceolate 
to  narrowly  lanceolate,  acute  at  both  ends, 
3-6  cm.  long;  5-10  mm.  wide,  common  size 
5  cm.  by  8  mm.,  entire,  dull  green  and  spar- 
ingly tomentose  (on  midrib  especially)  above, 
gray  tomentose  and  distinctly  reticulate  with 
raised  veins  beneath ;  aments  precocious  or 
coetaneous,  subsessile,  linear-cylindric  ;  stami- 
nate  1.5-2  cm.  long.  0.5  cm.  wide;  stamens 
2,  filaments  free,  glabrous  or  glabrate ;  pistil- 
late 2-3.5  cm.  long,  1  cm.  wide;  capsules  ses- 
sile, about  5  mm.  long,  short-tomentose ; 
style  1  mm.  long,  often  bifid;  stigmas  short, 
bifid  or  entire;  scales  oblanceolate,  yellowish, 
or  reddish  at  apex,  pilose ;  gland  linear,  about 
1  mm.  long. 

Upper    Sonoran    Zone;    inner    Coast    Ranges,    San 
Benito,    Santa   Clara,   Napa,   Lake,   and   Colusa  Coun- 
ties,    California.       Tvpe     locality:     "on     San     (  s-'os 
Mountain,    in    a    dry   ravine,    at   3,500   feet   altitude, 
San  Benito  County,  California. 


Jepson's  Willow.     Fig.  1225. 

Salix  jepsoni  Schneider,  Journ.  Arnold  Arb.   1 -. 
89.      1919. 

Shrub,  probably  1-2  m.  high;  branch- 
lets  chestnut  to  dark  purple,  shining,  the 
youngest  pubescent,  not  pruinose ;  leaves 
narrowly  oblanceolate,  from  a  cuneate 
base,  obtuse  or  acute  at  apex,  3-6  or  7 
cm.  long,  0.6-1.2  cm.  wide  (sprout  leaves 
to  9x2  cm  ),  firm,  entire,  margins  some- 
what revolute,  sparsely  short-silky  above, 
densely  silky  tomentose  beneath,  includ- 
ing raised  yellow  midvein ;  aments  sub- 
precocious  or  coetaneous,  masculine  sub- 
sessile,  1-2  cm.  long,  feminine  2-A  cm. 
long,  on  bracted  peduncles  0.5-2  cm. 
long;  scales  oblong-obovate,  pale  brown, 
densely  pilose  ;  stamens  2  ;  filaments  glab- 
rous, free  or  sometimes  united  at  base, 
or  for  one-half  their  length;  capsule 
4.5-5.5  inm.  long,  densely  silky-pubes- 
cent; pedicel  1-1.3  mm.  long;  style  0.7- 
1  mm.  long;  stigmas  short. 

High  elevations,  7,000-10,000  feet,  Boreal 
Zone;  in  the  central  Sierra  Nevada  (Placer 
to  Madera  Counties),  California.  Type  locality: 
"high  mountains  near  Donner  Pass,  Placer 
County,  California." 


38.  Salix  delnortensis  Schneider. 
Del  Norte  Willow.     Fig.  1227. 


Salix    delnortensis    Schneider,    Jour.    Arnold    Arb.    1:    96. 

1919. 

Shrub,  probably  as  5.  breiucri,  young  branches 
usually  gray-tomentose ;  leaves  obovate-oblong  to 
obova'te  or  broadly  obovate,  cuneate  at  base,  ob- 
tuse or  rounded  or  abruptly  apiculate  at  apex, 
1.5-2.5  cm.  long,  1-1.5  cm.  wide,  entire,  tomentose 
to  glabrescent  and  dull  .green  above,  densely 
tomentose  and  rugose-reticulate  beneath ;  aments 
coetaneous,  subpedunculate ;  masculine  1.5-2.5  cm. 
long,  0.5-0.7  cm.  wide;  stamens  2,  filaments  free, 
glabrous;  anthers  violet  (?);  pistillate  aments 
3-5  cm.  long  0.8-1  cm.  wide,  slender;  capsule  5.5 
mm.  long,  pilose-tomentose ;  style  1  mm.  long, 
entire  or  subbifiid  ;  stigmas  short,  bifid ;  scales  ob- 
long, obtuse,  light  brown  (reddish  in  maturity?), 
denselv  silkv-pilose ;  gland  narrowly  conic,  0.6 
mm.  long.  "(Description  after  Schneider;  speci- 
mens not  seen). 

Coast  Range,  Humid  Transition  Zone;  Del  Norte 
County,  California.  Type  locality:  "Gasquets,  JJel  Norte 
County,  California." 
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39.  Salix  sitchensis  Sanson. 


Sitka  \\'illo\v 


Fig. 


1228. 


Sali.v  sitchensis   Sanson,   in    Bongard,    Mem.  Acad.    Imp.    Sci.    St. 
Petersb.  VI.  2:   162.     1833. 

Shrub,  2-7  m.  high,  branchlets  slender,  dark  brown  to 
black,  dull  to  sublustrous,  glabrous  or  rarely  pubescent; 
leaves  spatulate-obovate  or  the  upper  oblong-obovate, 
cuneate  at  base,  mostly  acute  at  apex,  entire  or  obscurely 
crenate,  4-7cm.  long,  1.5-2.5  cm.  wide;  dull  green  (the 
young  pubescent)  above,  with  impressed  veins,  covered 
beneath  with  a  short  appressed  satiny  pubescence ; 
aments  coetaneous,  long,  slender,  densely  flowered,  sub- 
sessile  to  short-pedunculate,  2-8  cm.  long ;  capsules  ovate- 
conical,  acute,  subsessile,  4-6  mm.  long,  silky-pubescent; 
stj'le  0.5-0.7  mm.  long ;  stigmas  short,  entire,  erect ; 
stamen  1,  filament  glabrous,  anthers  violet  (?);  scales 
oblanceolate,  brown,  thinly  villous. 

Along  streams,  low  elevations.  Transition  and  Canadian  Zones; 
southern  Alaska  to  southwestern  Oregon  (and  northern  Califor- 
nia?), east  to  northeastern  Oregon  and  western  Montana.  Type 
lacalitv:    "Indian  River,  near  Sitka,  Alaska." 


40.  Salix  coialteri  Anderss. 
Coulter  Willow.     Fig.  1229. 

Sali.v  coiilteri  Anderss.  in  Oefv.  Svensk.  Vet.  Akad. 
Forh.    15:    119.      1858. 

Salix  sitchensis  as  interpreted  by  various  California  au- 
thors,   not   Sanson. 

Salix  sitchensis  forma  conlteri  Jepson,  FI.  Calif.  342. 
1909. 

Shrub,  2-4  m.  high ;  branchlets  stoutish,  brown, 
pubescent  to  densely  tomentose ;  leaves  oblanceolate 
to  oblong-obovate  or  obovate  (oa  same  plant),  4-8 
or  10  cm.  long,  1.5-3  cm.  wide,  acute  to  obtuse  at 
apex,  acute  to  cuneate  at  base,  entire  or  nearly  so, 
coriaceous,  dark  green  and  glabrate  (except  the 
midrib )  with  impressed  veins  above,  densely  wdiite 
opaque  tomentose  beneath ;  stipules  renif orm ; 
aments  coetaneous,  slender,  subsessile  or  short-pe- 
dunculate;  staminate  3-7  cm.  long;  stamen  1.  fila- 
ment glabrous,  anthers  yellow ;  pistillate  5-10  cm. 
long;  capsules  ovoid.  4-4.5  mm.  long,  subsessile, 
silvery  tomentose;  style  about  0.5  mm.  long;  stig- 
mas short ;  scales  oblanceolate,  tawny,  or  fuscous 
at  tip,  densely  white  lanose. 

Stream  banks,  mainly  Humid  Transition  Zone;  spar- 
ingly in  Washington  (Cowlitz  County,  Coville;  Klickitat 
County,  on  the  Columbia  River,  Suksdorf),  southward 
more  commonly  through  Oregon,  west  of  Cascade  Moun- 
tains, and  western  California  to  Santa  Barbara  County. 
Type   locality:    "in    California,"    probably    Monterey. 

41.  Salix  scouleriana  Barratt.    Scouler  Willow.     Fig.  1230. 


Salix  scouleriana  Barratt,  in  Hooker,  FI.  Bor.-Am.  2:   145.      1839. 

Salix  flavescens  Nutt.  N.  A.   Svlva   1:   65.     1843,  not  Host.   1828. 

Salix  stagnalis  Nutt.  N.  A.   Svlva  1:  66.     1843. 

Salix  brachystachys  Benth.   PI.   Hartweg.   336.      1857. 

Salix   capreoides  Andersson,    in    Oefv.    Svensk.     Vet.   Akad.    For- 

handl.   IS:   120.     1858. 
Salix  nuttallii  Sarg.   Card.   &•  For.   8:   463.      1895. 

Shrub  or  small  tree,  4-10  m.  tall,  with  dull  gray  bark ; 
leaves  very  variable,  mostly  oblanceolate  to  obovate, 
sometimes  oblong  or  elliptical,  mostly  obtuse  or  abruptly 
acute  at  the  apex  and  cuneate  at  base,  3-10  or  12  cm. 
long,  entire  to  shallowly  crenate-serrulate,  thick,  green 
and  glabrate  above,  silvery  to  (in  age)  rusty-pubescent 
to  glabrous  and  glaucous  and  reticulate  beneath ;  stipules 
minute  to  large,  ear-shaped,  denticulate ;  aments  preco 
cious,  densely  flowered,  sessile  or  the  pistillate  very  short 
peduncled,  2-5  cm.  long;  capsules  long-beaked,  7-9  mm. 
long,  tomentose;  pedicels  pubescent.  1.5  mm.  long;  stig- 
mas sessile,  long;  scales  obovate,  black,  long-hairy;  sta- 
mens 2;  filaments  glabrous,  free. 

The  commonest  willow  in  our  limits,  occurring  both  in  dry 
uplands  and  swamps.  Transition  and  Canadian  Zones.  The  young 
leaves  and  bark  have  a  peculiar  fetid  odor.  An  immensely  vari- 
able species  especially  as  to  foliage.  To  attempt  to  distinguish 
varieties  here  would   add   to  confusion. 

Southern  Alaska  and  Yukon,  to  southern  California  and  New 
Mexico,  up  to  10,000  feet.  Type  locality:  "on  the  Columbia" 
River. 
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42.  Salix  bebbiana  Saro-.     Bebb   Willow. 


Fig. 


1231. 


Salix  bebbiana  Sarg.    Card.   &  For.   8:  463.      1895. 

Sali.r  rostrata   Richardson,   Bot.   App.   in   Franklin,   Narr. 
Jour.   Polar  Sea  753.      1823. 

Shrub  with  few  stems,  or  a  small  tree,  2-5 
m.  high ;  twigs  short,  divaricate,  brown  or 
darker,  pubescent  to  glabrate;  leaves  narrowly- 
elliptical  and  acute  at  both  ends  to  broadly  ob- 
lanceolate  or  obovate-oval  and  abruptly  short- 
acuminate,  2-4  or  5  cm.  long,  1-2  or  2.5  cm. 
wide,  entire  or  subentire,  dull  green  above,  paler 
or  subglaucous  and  reticulate  with  raised  veins 
beneath,  more  or  less  pubescent  on  both  sur- 
faces or  glabrate  in  age ;  stipules  none,  or  small, 
dentate ;  staminate  aments  subsessile  or  on  short 
peduncles,  slender,  1-2  cm.  long,  yellowish ;  fila- 
ments capillary ;  pistillate  aments  (on  peduncles 
0.5-2  cm.  long)  2-4  or  6  cm.  long,  1-2  cm.  wide, 
very  lax  in  fruit;  scales  in  both  sexes  lanceo- 
late-oblong, 1-2  mm.  long,  acute,  yellowish ; 
capsules  6-9  or  10  mm.  long,  thinly  pubescent ; 
pedicels  slender,  pubescent,  2-5  mm.  long ;  stig- 
mas nearly  sessile,   deeply  divided. 

Some  of  the  specimens  may  represent  var.  perrostrata 
(Rydlj.)  Schneider,  with  smaller,  narrower,  _  more 
glabrate  and  less  deeply  reticulate  leaves,  but  it  is  diffi- 
cult to  distinguish  from  the  species. 

Boreal  Zones;  Alaska  and  Yukon  south  to  central  California,  Arizona  and  New  Mexico,  east  to  Labrador, 
Newfoundland  and  New  Jersey.  Rare  west  of  the  Cascades.  Type  locality:  "wooded  country  from  lat.  54°  to 
64°  north,"  Northwest  Territory,  Canada. 


43.  Salix  geyeriana  Anderss.     Geyer  Willow. 


Fig.  1232. 


Salix  macrocarpa  Nutt.  N.  Am.   Sylva   I:  67.     1843   (in 

part)  ;   not  Trautvetter.      1832. 
Salix  geveriana  Anderss.  in  Oefv.  Vet.  Akad.  Forhandl. 

15:   122.     1858. 

Shrub  1  m.  high;  twigs  glabrous,  very  leafy, 
black  with  a  bluish  bloom ;  leaves  small,  linear- 
oblanceolate  or  elliptical,  acute  or  short- 
acuminate  at  apex,  acute  at  base,  2-4  or  6  cm. 
long,  5-10  mm.  wide,  dark  green  above,  more 
or  less  glaucous  beneath,  thinly  silky-pilose  on 
both  surfaces,  margins  entire,  revolute ;  sti- 
pules none;  aments  short-leafy-pedunculate, 
the  staminate  1  cm.  or  less,  oblong;  the 
pistillate  subglobose,  numerous,  1  or  occasion- 
ally 2  cm.  long,  1-1.3  cm.  wide;  scales  Imear- 
oblong,  acute,  thinly  pilose,  the  base  tawny,  the 
tip  red;  capsules  5-7  mm.  long,  rostrate; 
pedicels  stout,  pubescent,  2-2.5  mm.  long ; 
styles  short  or  none ;  stigmas  short,  divided. 

At  middle  altitudes,  Transition  and  Canadian 
Zones;  southwest  Oregon  (Jackson  and  Klamath  Couii- 
ties),  south  through  the  Sierra  Nevada,  east  to  Mon- 
tana, South  Dakota  and  Nebraska,  and  south  to  Arizona 
and  Colorado.  Type  locality:  "clumps  in  wet  places 
where  the  wat.er  is  stagnant,"  probably  Oregon  _  (Nut- 
tall);  "Missouri  and  Oregon,  Rocky  Mountains  (An- 
dersson.) 

Salix  geyeriana  argentea  (Bebb)  Schneider,  Jour.  Arnold  Arb.  2:  74.  1920.  (Salix  macrocarpa  aygcn- 
*.a  Bebb^Bot.  Gaz.  10:  223.  1885.)  Differs  from  the  species  in  pubescent  twigs  and  rather  densely  ana 
permanently  silvery  pilose  leaves.  Sparingly,  with  the  species  in  the  central  hal  of  Us  range,  Cahfornia.  to 
Wyoming  and  Colorado.     Type  locality:   "Sierra  County,    Plumas   County,      California. 

Salix  geyeriana  melelna  Henry,  Fl.  So.  Brit.  Columbia,  98.  1915.  Taller;  twigs  not  pruinose;  leaves 
oblong,    becoming   glabrous   above,    very    glaucous    beneath    and    somewhat    brownish-pubescent. 

Southern  British  Columbia  to  northwestern  Oregon,  west  of  the  Cascade  Mountains;  also  (according  to 
Schneider)  in  northern  Idaho  and  western  Montana.  Type  locality:  "Shawnigan,  Victoria,  New  West- 
minster,"   British  Columbia.  • 
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44.    Salix  nivalis  Hooker. 
Snow  Willow.     Fig.  1233. 

Sali.v  iih-a!is  Hooker,  FI.  Bor.-Am.  2:   152.     1839. 

Creeping  shrub,  2-3  cm.  high,  from  buried 
stems ;  leaves  eUiptic,  oblong-obovate,  or 
suborbicular,  acute,  obtuse  or  retuse,  7-12 
mm.  long,  4-8  mm.  wide,  green  and  shining 
above,  glaucous  and  strongly  reticulate  be- 
neath, glabrous,  margins  entire  and  revo- 
lute ;  petioles  2-7  mm.  long,  yellowish ; 
aments  serotinous,  globose  or  oblong,  3-6- 
flowered,  1  cm.  or  less  in  length ;  scales 
oblong-obovate,  obtuse,  yellowish,  nearly 
glabrous ;  capsules  2.5-3  mm.  long,  tomen- 
tose ;  style  very  short ;  stigmas  short,  di- 
vided. 

Boreal  Zones;  high  peaks  of  the  Cascade,  Rocky 
and  Wasatch  Mountain  systems  from  British  Co- 
lumbia and  Alberta  south  to  Washington,  Utah  arid 
Colorado.  Type  locality:  "near  the  summits  of  fhe 
peaks  in  the  Rocky  Mountains,"  lat.  S2°-S6°,  Al- 
berta or  British   Columbia. 


46.  Salix  vestita   Pursh. 
Rock  Willow.      Fig.    1235. 

Sali.v  vestita  Pursh,  Fl.  Am.  Sept.  2:   610.     1814. 
Sali.v  fernaldii  Blankinship,  Mont.  Agr.  Coll.   Sci. 
Studies  Bot.  1:  46.      1905. 

A  shrub  1-5  dm.  high,  with  glabrous, 
angular  twigs ;  leaves  elliptic  to  oblong- 
obovate  or  suborbicular,  rounded  to  re- 
tuse at  the  apex,  acute  to  obtuse  at  the 
base,  3-4.5  cm.  long,  2-3.5  cm.  wide,  ob- 
scurely crenulate,  deep  green  and  glab- 
rous above,  coarsely  reticulate  and  long- 
pilose  beneath,  especially  on  the  midrib 
and  veins ;  petioles  2-10  mm.  long ;  aments 
serotinous  on  villous  peduncles ;  the 
staminate  linear,  2-3.5  cm.  long,  0.5  cm. 
wide ;  pistillate  aments  2-4.5  cm.  long.  1 
cm.  wide  ;  scales  oblong-ovate,  tomentose  ; 
capsules  ovate-conic,  4-5  mm.  long ;  style 
very  short. 

Boreal  Zones;  rocky  places,  mountains  of 
southern  British  Columbia  and  Alberta  south  to 
northeastern  Oregon,  and  northwestern  Montana, 
also  Hudson  Bay  south  to  Quebec  and  Newfound- 
land.    Type  locality:  "in  Labrador." 


^^■\^< 


45.  Salix  saximontana   Rydberg, 
Rocky    Mountain   Willow. 


Fig. 


1234. 


Bull.    N.    Y. 


Bot. 
29: 


Salix    saximontana    Rydb. 

Card.   1:   261.      1899. 
Salix  aemiilans  von   Seemen,   Bot.   Jahrb. 

Beibl.   65:   28.      1900. 
Salix  reticulata  of  Am.  authors   (in  part),  not 

L. 
Salix     nivalis     saximontana 

Gaz.    67:   47.      1919. 


Schneider,     Bot. 


Densely  cespitose  and  much  branch- 
ed, 3-6  cm.  high ;  leaves  elliptic-oblong 
to  suborbicular,  obtuse  or  abruptly 
acute  at  the  apex,  1.5-3  cm.  long,  1-2 
cm.  wide,  with  entire  and  revolute 
margin,  light  green  above,  glaucous  and 
strongly  net-veined  beneath,  glabrous 
throughout ;  aments  serotinous,  1-2  cm. 
long,  many-flowered ;  scales  broadly 
obovate,  yellowish,  nearly  glabrous ; 
capsules  3-4  mm.  long,  sessile,  densely 
white-tomentose ;  style  very  short ; 
stigmas    short,    divided. 

Boreal  Zones;  high  elevations,  southern 
British  Columbia  and  Alberta,  south  to  north- 
east Nevada,  and  northern  New  Mexico. 
Type  locality:  "Gray's  Peak  (Clear  Creek(?) 
County),  Colorado." 
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Family  26.    MYRICACEAE. 

Bayberry  Family. 
Trees  or  shrubs  with  simple  alternate  deciduous  or  evergreen  leaves,  without 
stipules.  Flowers  monoecious  or  dioecious,  in  short  aments  borne  in  the  axils 
of  the  leaves  of  the  same  year.  Perianth  none.  Staminate  flowers  with  2-16, 
usually  4-8  stamens,  with  short  distinct  or  united  fllaments  and  ovate  2-celled 
anthers,  dehiscent  by  a  longitudinal  slit.  Pistillate  flowers  with  a  solitary,  1- 
celled  ovary,  subtended  by  2-8  bractlets ;  ovule  1,  orthotropus ;  styles  2,  linear. 
Fruit  a  small  oblong  drupe  or  nut,  the  exocarp  often  waxy.  Seed  erect;  endo- 
sperm none. 

A  family  of  two  genera  with  about  40  species,  widely  distributed  through  the  temperate  and  tropical 
regions. 

1.  MYRICA  L.  Sp.  PI.  1024.     1753. 

Small  trees  or  shrubs  with  entire  dentate  or  lobed,  usually  resinous  dotted  deciduous  or 
evero-reen  leaves.  Staminate  aments  oblong  or  narrowly  cyHndrical ;  stamens  4-16.  Pistillate 
aments  avoid  or  subglobose ;   ovary  subtended  by  2-4  short  bractlets.      [Ancient  name  of  the 

Tamarisk.] 

About   30   species,   widely   distributed   through   the   temperate   and   tropical   regions.      Type   species,   Myrica 

gale  L. 

Flowers   dioecious;   leaves   appearing  after    the  flowers,   deciduous.  .      .       .•   ,  .1  ^ 

Leaves  sometimes  puberulent  below,  otherwise  glabrous;  cuneate  at  base  to  the  very  short  petiole;   nutlet 

waxy  coated.  .  .  .  :      a         '  ^  \   ^l  <o 

Leaves   more  or  less  pubescent,   at  least  on  the  margins,  attenuate  at  base  to  a  slender  petiole  6-1^  mm. 

long;  nutlets  not  wavy  coated. 
Flowers  monoecious;  leaves  evergreen. 

1.  Myrica  gale  L.   Sweet  Gale.   Fig.  1236. 

Myrica  gale  L.   Sp.   PI.   1024.      1753. 

A  low  shrub,  5-15  dm.  high,  with  dark  brown 
glabrous  branches.  Leaves  deciduous,  appearing 
after  the  flowers,  serrate  toward  the  obtuse  apex, 
narrowed  to  a  cuneate  subsessile  base,  firm  in 
texture,  dark  green  and  glabrous  above,  pale  and 
puberulent  or  glabrous  below,  25-60  mm.  long, 
12-16  mm.  wide ;  staminate  aments  linear-oblong, 
12-18  mm.  long,  crowded  ;  pistillate  aments  ovoid- 
oblong,  8  mm.  long  in  fruit;  nutlet  waxy  coated, 
scarcely  equalling  the  persistent  bractlets  which 
are  adnate  to  its  base  and  clasping. 

In  low  moist  situations,  Humid  Transition  and  Cana- 
dian Zones;  Alaska  to  Labrador,  south  to  the  mountains  of 
Washington,  Michigan  and  Virginia;  also  in  Eurasia. 
Type   locality:   Europe. 


2.  M.    hartwegi. 

3.  M.   californira- 


2.   Myrica  hartwegi  S.  Wats. 
Sierra  Bay.     Fig.  1237. 

Myrica  hartzvegi   S.    Wats.    Proc.    Am.    Acad.    10: 
350.      1875. 

A  low  shrub  1.5-2  m.  high,  with  pu- 
bescent twigs  becoming  glabrous  and  dark 
red-brown,  marked  with  small  oval  lenti- 
cels  in  the  second  or  third  year.  Leaves 
deciduous,  appearing  after  the  flowers, 
broadly  oblanceolate,  4-8  cm.  long,  coarse- 
ly serrate  toward  the  acute  or  obtuse 
apex,  attenuate  at  base  to  a  slender  peti- 
ole 6-12  mm.  long,  thin,  light  green  and 
minutely  pubescent  or  glabrate  above,  paler 
below  and  permanently  pubescent  especi- 
ally on  the  margins  and  midvein ;  stamin- 
ate aments  cylindric,  12-18  mm.  long; 
bracts  glabrous,  light  brown ;  pistillate 
aments  subglobose,  about  8  mm.  long  in  fruit ;  nutlets  smooth  or  with  scattered  resinous 
globules,  2  mm.  long,  compressed  and  winged  by  the  thickened,  acute  bractlets. 

A   restricted   species   inhabiting  stream   banks   on   the   western   slope   of   the    Sierra   Nevada   iS    the  Lower 
Transition  Zone;    Yuba   to   Fresno   Counties.     Type   locality:    probably    on   the    San   Joaquin    River. 
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3.  Myrica  californica  Cham.  &  Sch. 
California  Wax-myrtle.     Fig.   1238. 


Myrica  californica  Cham.  &  Sell.  Linnaea  6:   535.     1831. 

An  arborescent  shrub  or  tree  occasionally  18 
m.  high  with  a  trunk  3-4  dm.  in  diameter;  bark 
smooth,  thin,  dark  grey  or  light  brown ;  wood 
close-grained,  heavy,  hard  and  strong  with  a 
slightly  reddish  tinge.  Leaves  evergreen,  5-10 
cm.  long,  glabrous,  thick,  oblong  to  oblanceo- 
late,  acute  at  apex,  narrowed  at  base  to  a  short 
petiole,  remotely  serrate  or  nearly  entire;  flowers 
monoecious ;  staminate  aments  borne  below  the 
pistillate,  12-16  mm.  long;  stamens  7-16,  united 
by  their  filaments;  pistillate  aments  in  the  axils 
of  the  upper  leaves,  8-12  mm.  long ;  ovary  ovate ; 
bractlets  minute ;  fruit  brownish  purple,  covered 
with  a  whitish  wax,  6-8  mm.  in  diameter. 

Caiions  and  moist  hillsides  of  the  Coastal  region,  Humid 
Transition  Zone;  Puget  Sound  to  the  .Santa  Monica  Moun- 
tains, California.     Type  locality:  San  Francisco. 


Family  27.     JUGLANDACEAE. 

Walnut  Family. 

Trees  and  shrubs  with  alternate  pinnate  leaves,  without  stipules,  and  monoecious, 
bracteolate  flowers,  the  staminate  in  long  drooping  aments  on  twigs  of  the  pre- 
vious year,  the  pistillate  solitary  or  clustered  on  peduncles  at  the  end  of  the  shoots 
of  the  season.  Staminate  flowers  consisting  of  3  to  many  stamens,  with  or  without 
an  irregularly  lobed  calyx  adnate  to  the  bractlet.  Anthers  splitting  longitudinally, 
erect  on  short  filaments.  Pistillate  flowers  bracted  and  usually  with  2  bracteoles 
and  a  3-5-lobed  calyx.  Petals  sometimes  present.  Ovary  inferior,  1-celled  or  in- 
completely 2-4-celled.  Ovules  solitary,  erect;  styles  2.  Fruit  a  drupe,  with 
fibrous  somewhat  fleshy  exocarp  and  a  bony,  rugose  or  sculptured  endocarp.  Seed 
large,  2-4-lobed,  without  endosperm  ;  cotyledons  2-lobed,  corrugated,  fleshy  and 
oily. 

A   family   of   six  genera,   two   of   which,   Jnglans  and   Hicoria    (Hickory),    occur    in   North   America. 

L    JUGLANS  L.  Sp.  PI.  997.    1753. 

Trees  or  shrubs  with  resinous  aromatic  bark  and  foliage,  superposed  buds  and  deciduous 

odd-pinnate   leaves.     Staminate   flowers   with  4-40  stamens,   in  2  or  more   series.     Pistillate 

flowers    with    a    4-lobed    calyx    and    4    petals ;    styles    short,    fimbriate.      Drupe    with    an 

indehiscent  somewhat  fleshy  exocarp.     [Name  Latin,  meaning  the  nut  of  Jupiter.] 

About    10    species,    distributed    over   the    temperate    regions    of    the    northern    hemisphere    and    extending 
into  the  mountains  of  tropical  America  and  the  Andes.     Type  species,  Jnglans  regia  L. 


L     Juglans  californica  S.  AA'ats. 
California  Walnut.     Fig.  1239. 

Juglans  californica  S.  Wats.  Proc.  Am.  Acad.    10: 
349.      187S. 

An  arborescent  shrub,  5-10  m.  high  or 
sometitnes  a  tree  attaining  a  height  of  IS- 
IS m.  with  a  trunk  6  dm.  in  diameter; 
young  branchlets  with  brownish  tomcntum; 
bark,  on  old  trunks,  dark,  8-12  mm.  thick, 
divided  into  broad  irregular  ridges.  Leaves 
15-20  cm.  long,  on  slender  puberulous 
petioles;  leaflets  9-17,  ovate-lanceolate,  often 
long-pointed,  35-75  mm.  long,  coarsely  ser- 
rate except  at  base,  glabrous  above,  with 
tufts  of  hairs  in  the  axils  beneath ;  staminate 
aments  slender,  5-7  cm.  long,  brownish 
pubescent ;  calyx-lobes  acute ;  stamens  30- 
40;  pistillate  flowers  in  small  spicate  clus- 
ters,  ovoid,   with   recurved   yellow   stigmas, 
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10-12   mm.    long;    fruit    globose,    20-30    mm.    in    diameter,    witli    a    thin    dark    brown    soft 
pubescent  husk ;  nut  globose,  slightly  compressed,  with  a  few  remote  shallow  grooves,  thin-walled. 

In  canons,  especially  on  north  slopes,  Upper  Sonoran  Zone;  coast  mountains  of  Ventura  County  to  the 
Santa  Ana  and  San  Bernardino   Mountains,  California.     Type  locality:    not  indicated. 

Juglans  californica  hindsii  Jepson,  Fl.  Calif.  1:  365.  1909.  Tree  15-25  m.  high  with  a  trunk  3-15  dm.  in 
diameter;  leaflets  mostly  lanceolate  and  acuminate  occasionally  oblong-lanceolate,  5-7  cm.  long ;_  fruit  3-5 
cm.  in  diameter.  As  pointed  out  by  Jepson  these  northern  trees  are  found  about  ancient  Indian  village 
sites  and  were  probably  introduced' from  the  southern  part  of  the  state.  Walnut  and  Lafayette  Creeks, 
Contra  Costa  County  ;  near  Walnut  Grove,  and  on  the  east  slope  of  the  Napa  Range  near  Wooden 
Valley.     Often  planted  as  a  shade  tree,  and  used  as  a  stock   for  the  English  walnut. 

Family  28.    BETULACEAE. 

Birch  Family. 

Trees  and  shrubs  without  terminal  buds,  the  branches  prolonged  by  one  of  the 
upper  naked  axillary  buds.  Leaves  deciduous,  alternate,  simple  and  usually  deeply 
serrate.  Flowers  monoecious,  both  kinds  in  aments,  usually  appearing  before  the 
leaves.  Staminate  aments  pendulous,  with  1-3  flowers  in  the  axils  of  each  bract. 
Calyx  membranous,  2-4-parted  or  none,  stamens  1-10.  Pistillate  aments  erect  or 
drooping,  spike-like  or  capitate.  Calyx  when  present  adnate  to  the  1-2-celled  ovary. 
Style  2-cleft.  Ovules  1  or  2  in  each  cell,  pendulous.  Fruit  a  small  1-seeded  winged 
nutlet  in  spike-like  clusters,  or  the  nut  larger,  enclosed  by  an  involucre  formed  by 
the  enlarged  bracts,  and  solitary  or  few  in  a  cluster.  Endosperm  none ;  cotyledons 
fleshy. 

Six  genera  confined   to  the   northern   hemisphere. 

Fruit  a  nut  enclosed  in  an  involucre;  staminate  flowers  solitary  in  the  axils  of  the  ament  scales.  1.     Corylits. 
Fruit  a  winged   nutlet   in  the  axils  of  the  ament   scales;   staminate   flowers  usually  three  in  the  axils  of  the 
ament  scales. 

Pistillate  aments  solitary,  their  scales  thin,  3-lohed,  deciduoxis.  2.     tsetula. 

Pistillate  aments  racemose,  their  scales  erose,   persistent,  becoming  thick  and  woody.  3.     Abuts. 

1.     CORYLUS  [Tourn.]   L.  Sp.  PL  998.     1753. 

Shrubs  with  thin  double-toothed  leaves  folded  lengthwise  in  the  bud,  flowering  in  early 
spring  before  the  leaves.  Staminate  flowers  in  drooping  ainents  at  the  ends  of  the  branches 
of  the  preceding  year ;  the  flowers  solitary  in  the  axils  of  the  bracts,  of  about  4  stamens  and 
2  bractlets.  Calyx  none.  Pistillate  flowers  several  in  a  rounded  scaly  bud  terminating  the 
branchlet,  2  to  each  bract,  with  2  bractlets.  Calyx  adherent  to  the  ovary;  style  short; 
stigmas  2,  elongated,  bright  red.  Fruit  a  smooth  nut  enclosed  by  an  involucre  formed  by 
the  enlarged  and  united  bractlets.     [Name  Greek,  from  the  helmet-like  involucre.] 

About  12  species  distributed  over  the  cooler  parts  of  the  north  temperate  zone.  Besides  the  following 
2  others  occur  in  eastern  North  America.     Type  species,  Coryitis  arellana  L. 


I.    Corylus  californica  (A.  DC.)  Rose.    California  Hazelnut.     Fig.  1240. 


Corvlus  rostrata  californica  A.  DC.  Prod.    16-:    133. 
i864. 

Corylus  californica  Rose,  Card.   &  Forest,     8:    263. 
1895. 


A  loose  spreading  shrub,  2-3.5  m.  high, 
with  smooth  bark,  and  glandular-pubescent 
branchlets  becoming  glabrous  the  second 
year.  Leaves  rounded  to  obovate,  3.5-8  cm. 
long,  obtuse  or  abruptly  acute,  doubly  ser- 
rate, sometimes  obscurely  3-lobed,  glandu- 
lar-hairy, pale  beneath ;  anthers  with  a 
sparse  tuft  of  hairs  at  the  apex ;  involucre 
hispid,  prolonged  above  the  nut  into  a 
lacinate  tube,  15-25  mm.  long;  nut  ovoid, 
12-15   mm.   long. 


Moist  cafion  slopes  or  along  streams.  Transi- 
tion Zone;  British  Columbia  to  the  southern  Sierra 
Nevada  and  the  Santa  Cruz  Mountains,  California. 
Type  locality:    Santa  Cruz,  California. 
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2.    BETULA   [Tourn.]   L.  Sp.  PI.  982.     1753. 

Trees  or  sometimes  shrubs  with  close-grained  hard  wood,  smooth  aromatic  resinous  bark, 
marked  by  long  longitudinal  lenticcls,  often  separating  into  thin  papery  sheets.  Leaves 
deciduous,  simple,  toothed,  petioled ;  stipules  scarious,  caducous.  Aments  elongated  and 
solitary  or  the  staminate  sometimes  clustered,  blooming  in  early  spring  before  the  leaves. 
Flowers  3  in  the  axil  of  the  bract,  the  two  lateral  subtended  by  bractlets  adnate  to  the  base 
of  the  bract.  Calyx  in  the  staminate  flowers  2-4-lobed,  wanting  in  the  pistillate.  Stamens  2, 
2-branched  above,  each  branch  bearing  a  pollen  sac.  Ovary  sessile,  compressed.  Bracts 
accrescent,  3-lobed,  deciduous  with  the  nutlet  in  fruit.  Nutlet  minute,  oval  or  obovate,  com- 
pressed and  scariously  winged.      [The  ancient  name.] 

About  30  species  inhabiting  the  subarctic  and  the  cooler  parts  of  the  north  temperate  regions.  Type 
species,  Bctula  alba  L. 

Low   shrubs;   leaves   usually   less   than    25   mm.    wide,   simply   serrate   or    crenate,    distinctly   reticulate;    wings 
much   narrower  than  the   nutlets. 

Twigs  not  pubescent,  thickly  resinous  glandular;  leaves  mostly  rounded.         1.     B.    glandulosa. 

Twigs   pubescent  or   hairj';  leaves  obovate-cuneate.  2.     B.    pitnida  glandulifera. 

Trees   or  large   shrubs;    leaves   usually   over   25    nun.   long,    indistinctly   reticulate   and    usually    more    or   less 
doubly   serrate;   wings    usually  broader  than   the   nutlet. 

Bark  separable  into  thin  layers.  3.     B.    papyrifera  occidentalis. 

Bark  not  separable  into  thin  layers,   reddish  or  yellowish  brown.  4.     B.    foniinalis. 


1.    Betula  glandulosa  Michx.    Glandular  or  Scrub  Birch. 


Fig. 


1241. 


Bctula  glandulosa  W\chyi.  Y\.  Tior.  Am.  2:     180.     1803. 

Shrub  3-12  dm.  high,  the  twigs  densely  dotted  with 
wart-like  resinous  glands,  otherwise  glabrous.  Leaves 
broadly  obovate  to  orbicular,  12-25  mm.  long,  rounded 
at  apex,  usually  cuneate  at  base,  crenate-dentate,  reticu- 
lated, pale  green  and  glandular-dotted  beneath,  firm 
and  subcoriaceous ;  petioles  4-6  mm.  long ;  fruiting 
aments  12-25  mm.  long,  3-4  mm.  thick,  mostly  erect, 
sessile  or  short-stalked;  bractlets  with  divergent  lobes 
rounded  at  the  apex ;  nutlets  with  a  narrow  or  obscure 
wing. 

Usually  in  sphagnum  bogs,  Canadian  Zone;  Arctic  regions 
of  North  America  and  Asia,  south  to  Oregon,  Colorado  and 
New  York.  Type  locality:  about  lakes,  from  Hudson  Bay 
to  Lake  Mistassini. 


2.     Betula  pumila  glandulifera  Kegel.     Western  Low  Birch. 


Fig. 
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Betula    pumila    glandulifera    Regel,     B'ull.     Soc.     Nat. 

Moscou    382 :      410.      1866. 
Betula  hallii  Howell,  Fl.   N.  VV.  Am.  1 :    614.     1902. 
Betula  glandulifera  Butler,  Bull.  Torrey  Club  36:  425. 

1909. 

Shrub,  1-2  m.  high,  the  slender  reddish 
brown  branchlets  slightly  resiniferous  or  glan- 
dular-dotted, clothed  with  long  scattered  hairs. 
Leaves  2-4  cm.  long,  15-30  mm.  wide,  obovate 
to  nearly  orbicular,  acute  or  ol)tuse  at  apex, 
cuneate  at  base,  serrate  to  crenate-serrate,  dark 
green  and  shining  above,  resinous  beneath, 
hairy  on  the  veins  when  young;  fruiting 
aments  15-20  mm.  long,  3-5  mm.  thick,  erect; 
bractlets  puberulent,  middle  lobe  truncate, 
longer  than  the  ascending  rounded  lateral 
ones ;  wings  much  narrower  than  the  oval 
body. 

In  bogs,  especially  sphagnum  bogs,  Humid  Transi- 
tion and  Canadian  Zones;  Alaska  to  Marion  County, 
Oregon,  east  to  Minnesota.  Type  locality:  not  in- 
dicated. 
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Betula  papyrifera  occidentalis  (Hook)   Sarg.     Western  Paper  Birch. 


Fig. 


1243. 


Betula  occidentalis  Hook.  Fl.  B'or.  Am.  2:  155. 
1839. 

Betula  papvracea  occidentalis  Dippel,  Hanb.  Laub- 
holzk.    2:     177.      1892. 

Betula  microphylla  occidentalis  M.  E.  Jones,  Contr. 
West.  Bot.   "12:    77.     1908. 

Betula  papyrifera  occidentalis  Sarg.  Journ.  Ar- 
nold Art.    1:     63.      1919. 

A  large  tree  attaining  a  maximum  height 
of  40  m.  with  a  trunk  diameter  of  10-13 
dm.  Bark  orange-brown  or  white,  shining, 
peeling  off  readily;  the  inner  bark  bright 
orange-yellow ;  young  twigs  loosely  covered 
with  long  hairs,  glandular.  Leaves  6-10  cm. 
long,  ovate,  acute  or  acuminate  at  apex, 
subcordate  to  subcuneate  at  base,  doubly 
serrate  with  irregular  long-pointed  teeth, 
glabrous  with  age  except  for  a  tuft  of  hairs 
in  the  axils  of  the  veins ;  petioles  about  15 
mm.  long;  fruiting  aments  cylindric,  spread- 
ing, 3-4  cm.  long,  10-12  mm.  thick;  bract- 
lets  ciliate,  5-6  mm.  long,  middle  lobe 
elongated,  awl-shaped,  the  lateral  lobes 
ovate  or  rhombic,  widely  spreading;  wings 
but  little  wider  than  the  nutlet. 


Low  ground  bordering  streams  and  lakes,  Transition  Zone;  southwestern  British  Columbia  and  north- 
western Washington  to  eastern  Washington,  northern  Idaho,  and  northern  Montana,  west  of  the  continental 
divide.  Best  developed  along  the  Fraser  River,  B'ritish  Columbia,  and  on  the  islands  of  Puget  Sound. 
This  and  its  eastern  relative,  the  typical  Betula  papyrifera,  have  been  considered  by  some  botanists  as  varie- 
ties of  the  Old  World  Betula  alba.     Type  locality:    "Straits  of  Juan  de  Fuca." 

Betula  papyrifera  subcordata  (Rydb.)  Sarg.  Journ.  Arnold  Arb.  1:  63.  1919.  (.Betula  subcordata 
Rydb.  Bull.  Torrey  Club  36:  436.  1909.)  A  small  tree,  8-15  m.  high  with  a  trunk  3-5  dm.  in  diameter. 
Bark  white  or  sometimes  orange-brown,  separating  freely  into  thin  layers.  Leaves  broadly  ovate,  5-7  cm. 
long,  acute  or  short-acuminate  at  apex,  rounded  or  subcordate  at  base,  finely  and  often  doubly  serrate, 
glabrous;  fruiting  aments  drooping  on  slender  peduncles,  cylindric,  25-35  mm.  long,  8  mm.  thick;  bractlets 
puberulous,  ciliate  on  the  margins,  the  middle  lobe  acute,  longer  than  the  broad  truncate  lateral  lobes;  wings 
broader  than  the  body  of  the  seed. 

Stream  banks.  Transition  and  Canadian  Zones;  British  Columbia  and  western  Washington  to  Alberta, 
northern  Montana,  Idaho,  and  northeastern  Oregon  (Minum  River  Valley).  Type  locality:  Hatwai  Creek, 
Nez  Perce  County,  Idaho. 


4.     Betula  fontinalis  Sarg.    Spring   Birch. 


Fig.   1244. 


Betula  fontinalis  Sarg.    Bot.  Gaz.     31:    239.     1901. 
Be*i(/a /'i>eri  Britton,  Bull.  Torrey  Club    31:     165.     1904. 
Betula  viicrophvlla  fontinalis   M.   E.  Jones,  Contr.  West.   Bot. 

12:     77.      1908. 
Betula  occidentalis,  f.  inopina  Jepson,  Fl.  Calif.  1  :    349.     1909. 

A  shrul)  or  sometimes  a  small  tree  10  m.  high, 
with  a  trunk  1-4  dm.  in  diameter.  Bark  dark  bronze 
and  shining,  not  separable  into  layers;  young  twigs 
roughened  "by  large  resinous  glands.  Leaves  broadly 
ovate,  3-5  cm.  long,  acute  at  apex,  cuneate  to  sub- 
cordate at  base,  sharply  and  often  doubly  serrate, 
resinous  glandular  on  the  upper  surface  when  young, 
becoming  dull  dark  green  above,  paler  and  shmmg 
beneath  and  covered  with  minute  glandular  dots; 
fruiting  aments  25-30  mm.  long,  spreading  or  pendu- 
lous on  slender  grandular  peduncles;  bractlets 
glabrous  or  puberulent,  ciliate  on  the  margins,  lateral 
lobes  erect,  much  shorter  than  the  middle  one;  wing 
wider  than  the  nutlet. 

Along  mountain  streams,  Canadian  Zone;  eastern  B'ritish 
Columbia  to  South  Dakota,  south  to  New  Mexico  and  Inyo 
County,  California.  The  California  specimens  have  the  wings 
equalling  or  narrower  than  the  nutlet.  Type  locality:  Sweet- 
water River,   Wyoming. 
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3.     ALNUS  [Tourn.]  Hill,  Brit.  Herb.  510.  1765. 

Trees  and  shrubs  with  astringent  scaly  bark,  soft  close-grained  wood,  naked  leaf  buds  and 
deciduous  dentate  or  serrate,  petioled  leaves.  Flowers  monoecious,  both  kinds  in  ainents ; 
the  staminate  aments  clustered  at  the  ends  of  the  branchlcts,  long  and  pendulous,  the  pistillate 
clustered  usually  near  the  base  of  the  staminate  cluster,  erect.  Staminate  f.owers  3-6  in  each 
axil,  consisting  of  a  4-parted  perianth  and  1-4  stamens,  subtended  by  2-4  bractlets.  Pistillate 
flowers  2  in  the  axils,  without  perianth,  subtended  by  2-4-  bractlets,  adnate  to  the  scales  and 
becoming  woody  in  fruit,  forming  an  ovoid  or  subglobose  cone.  Nutlet  flat,  ovate  or  oblong, 
with  lateral  wings  or  membranous  border.     [The  ancient  Latin  name.] 

About  IS  species  inhabiting  the  northern  hemisphere  and  the  Andes  of  South  America.  Type  species, 
Ahiiis  vulgaris   Hill. 

Flowers  developed  with   the  leaves   on  the   twigs  of   the   season;    fruiting  peduncles  slender,  longer   than   the 

cones;  leaves  shining;  nutlets  with  a  broad  membranous  wing.  1.     A.    siiiiiata. 

Flowers  developed  on  last  year's  twigs,  opening  before  the  leaves  in  early   spring  or  winter;    fruiting   pedun- 
cles shorter  than  the  cones;  leaves  dull. 
Leaves  rusty  pubescent  beneath  at  least  on  the  veins,  revolute  on  the  margins;   stamens  4;   nutlets  with  a 

narrow  somewhat  membranous  wing.  2.     A.    oregona. 

I-eaves   green   beneath    not   revolute   on   the    margins;    nutlets   merely    margined. 

Leaves  mostly  cuneate  at  base,  doubly  serrate,  not  lobed  except  on  vigorous  shoots;  stamens  2  or  3. 

3.     A.    rlwiiibifolia. 
Leaves  rounded  or  cordate  at  base,  doubly  serrate  and  lobed;  stamens  4.  4.     A.    tenuifolia. 

1.     Alnus  sinuata  ( Regel)  Rydb.     Wavy-leaved  or  Sitka  Alder.     Fig.  1245. 

Alniis  viridis  sinuata  Regel,   in   DC.   Prod.    26: 

183.      1868. 
Alnus    sinuata    Rydb.    Bull.     Torrey    Club    24: 

190.     1897. 

Alnus   sitchensis    Sarg.    Silva    N.    Am.    14:     61. 
1902. 

A  small  tree  attaining  a  maximum 
height  of  15  m.  and  a  trunk  diameter  of 
20  cm.,  or  more  often  a  shrub  forming 
thickets.  Leaves  ovate,  7-15  cm.  long, 
acute  at  the  apex,  rounded  or  cuneate  at 
base,  shallowly  lobed  and  doubly  glandu- 
lar-serrate, yellow-green  above,  pale  and 
shining  beneath,  glabrous  or  long-hairy 
on  the  tnid-rib  and  axils  of  the  veins ; 
petioles  12-18  mm.  long;  staminate 
aments  with  ovate  apiculate  scales ;  cones 
12-15  mm.  long,  their  scales  truncate 
and  thickened  at  apex ;  nutlet  oval, 
about  as  wide  as  the  wings. 

Alpine  streams,  Canadian  and  Hudsonian 
Zones;  Alaska  to  Oregon  and  Colorado,  also 
Siberia.     Type  locality:     Kamchatka. 


4. 


-^1*" 


2.     Alnus   oregona   Nutt.      Oregon    or 
Red  x\Ider.     Fig.  1246. 

Alnus   rubra    Bong.    Mem.   Acad.    St.    Petersb.    \'I.     2: 

162.      1837,   not   Marsh.      1785. 
Alnus  oregona  Nutt.    Sylva   1  :    28.      1842. 

Tree  15-25  m.  high,  with  a  trunk  6-12  dm. 
in  diameter ;  bark  thin,  pale  gray  or  nearly 
white,  the  inner  red-brown.  Leaves  ovate 
7-12  cm.  long,  acute  at  apex,  cuneate  at  base, 
crenately  lobed  and  minutely  glandular-den- 
tate, tomentose  when  young,  becoming  dark 
green  and  glabrous  or  sparsely  pubescent  on 
the  upper  surface,  rust)  pubescent  on  the 
lower;  petioles  15-20  mm.  long;  staminate 
aments  10-15  cm.  long,  their  scales  ovate, 
acute,  glabrous ;  cone  ovate  to  oblong,  20-25 
mm.  long;  scales  truncate,  much  thickened 
toward  the  apex;  nutlet  ovate,  much  broader 
than    the   membranous   wing. 

Stream  banks,  Humid  Transition  and  Canadian 
Zones:  southern  Alaska  south  in  the  coastal  region 
to  Santa  Barbara  County,  California.  Type  locality: 
probably   western   Oregon. 
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3.     Alnus  rhombifolia  Nutt. 
White  Alder.     Fig.  1247. 

Alnus  rhombifolia   Nutt.     Sylva   1:     33.      1842. 

A  tree,  often  25  m.  high,  with  a  straight 
trunk  6-10  dm.  in  diameter.  Leaves  ovate, 
5-7.5  cm.  long,  rounded  or  acute  at  apex, 
cuneate  at  base,  finely  or  coarsely  and 
doubly  serrate,  becoming  dark  green, 
glabrous  or  minutely  pubescent  above,  light 
yellow-green  and  puberulent  beneath ;  peti- 
oles pubescent,  flattened ;  cones  oblong, 
8-12  mm.  long,  their  scales  slightly  thick- 
ened and  lobed  at  apex ;  nutlets  broadly 
ovate,  with  a  narrow  thin  margin. 


Along  streams.  Transition  and  Upper  Sonoran 
Zones;  southern  British  Columbia  and  northern 
Idaho  south  through  the  Pacific  States  to  northern 
Lower  California.  Type  locality:  Monterey,  Cali- 
fornia. 


4.     Alnus  tenuifolia  Nutt.    Thin-leaved  Alder. 


Alnus  tenuifolia   Nutt.    Sylva   1:    32.      1842. 

Alnus  incana  virescens  S.  Wats.  Bot.  Calif.  2:    81.      1880. 

Alnus  occidentalis  Dippel,   Handb.   Laubh.   2:     158.      1892. 

Shrub  1-2  m.  high  or  sometimes  a  small  tree  10  m. 
high  with  a  trunk  20  cm.  in  diameter.  Leaves  5-10  cm. 
long,  ovate  to  oblong,  acute  at  apex,  rounded  to  cordate 
or  sometimes  cuneate  at  base,  usually  acutely  and 
deeply  lobed  and  doubly  serrate,  pubescent  when 
young,  becoming  dark  green  and  glabrous  above,  yel- 
low-green and  glabrous  or  finely  pubescent  beneath; 
cones  ovoid  to  oblong,  8-12  mm.  long,  their  scales 
truncate  and  3-lobed  at  the  much  thickened  apex ;  nut- 
lets nearly  orbicular,  with  a  very  narrow  membranous 
border. 

Borders  of  streams,  lakes  and  mountain  meadows.  Arid 
Transition  and  Canadian  Zones;  Yukon  Territory  and  British 
Columbia  to  New  Mexico  and  Lower  California.  The  common 
alder  of  the  Sierra  Nevada  and  the  eastern  slopes  of  the 
Cascades.  Type  locality:  Rocky  Mountains,  and  the  Blue 
Mountains. 


Fig-. 


1248. 


Family  29.  FAGACEAE. 
Beech  Family 
Trees  and  shrubs  with  deciduous  or  evergreen  alternate  petioled  leaves  and 
small  usually  deciduous  stipules.  Flowers  monoecious,  without  petals,  the  stam- 
inate  in  pendulous  or  erect  aments  or  sometimes  in  peduncled  heads,  the  pistillate 
solitary  or  in  small  clusters,  subtended  by  an  involucre  which  becomes  ^  bur  or 
cup.  Staminate  flowers  with  4-7-lobed  calyx  and  4-20  stamens.  Pistillate  flow- 
ers with  a  4-8-lobed  calyx,  adnate  to  the  3-7-celled  ovary.  Ovules  1-2  in  each 
cell,  pendulous,  only  1  in  each  ovary  maturing.  Styles  as  many  as  the  cells  of  the 
ovary,  linear.  Fruit  a  1 -seeded  nut  with  bony  exocarp.  Endosperm  none ;  cotyledons 
large  and  fleshy. 

A    family    of    six    genera,    mainly    confined    to    the    northern    hemisphere,    and    all    represented    in    North 
America   except  Notlwfagus,   which 'is    restricted   to   the   southern   hemisphere. 

Fruit  composed  of  1-3  nuts,  enclosed  in  a  spiny  bur-like  involucre.  1.     Castanopsis. 

Fruit  a  single  nut  surrounded  at  base  by   a  scaly  cup-like  involucre.  .,       -  •  .     .  u       ^         •  ^u  . 

Staminate  aments  densely  flowered,  erect,  their  flowers  clustered  m  the  axils  of  persistent  bracts;  pistillate 

flowers  clustered   at  the  base  of  the  staminate   aments.  2.     Lithocarpm 

Staminate    aments    loosely    flowered,    spreading    or    drooping,    their    flowers    solitary    in    the    axils    ot    tne 
thin  caducoTis  bracts;   pistillate  flowers  in  axillary  clusters.  3.     (Juercus. 
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1.    CASTANOPSIS  Spach,  Hist.  Veg.  Phan.     11:     185.     1842. 

Trees  and  shrubs  with  scaly  bark,  astringent  wood,  evergreen  leaves,  and  buds  with 
imbricated  scales.  Staminate  aments  erect,  densely  flowered,  the  flowers  in  clusters  of  3  in 
the  axils  of  bracts  ;  stamens  10-12 ;  calyx  5-6-lobed.  Pistillate  flowers  usually  on  the  base  of 
the  staminate  ament,  1-3  in  the  involucre  ;  styles  3.  Fruit  maturing  the  autamn  of  the  second 
year;  nut  ovoid,  more  or  less  angled.  1-3  in  the  spiny  bur-like  involucre.  [Name  Greek,  in 
allusion  to  the  resemblance  of  these  plants  to  Castanea.] 

Approximately  30  species,  of   which  all  but  the   following  are  .■\siatic.     Type   species,   Castaiiopsis  armata 
(Roxb.)    Spach. 

Tree  or  sometimes  a  shrub,  forming  a  conical  crown;  bark  thick;  leaves  pointed.  1.     C.     chrysophylla. 

Shrub  low  and  spreading;  bark  thin;  leaves  usually  obtuse.  2.     C.     sempervirens. 


1.     Castanopsis  chrysophylla  (Dougl.)  A.  DC.  Giant  Chinquapin.    Fig.  1249. 


Castanea  chr\soph\lla  Dougl.;  Hook.   Fl.  B"or.  Am. 
2:    159.     1839. 

Castanopsis  chrxsophylla  A.  DC.  Seem.  Journ.  Bot. 
1:    182.     1863. 


Tree  15-45  m.  high,  with  a  trunk  1-2  m. 
in  diameter,  and  stout  spreading  branches 
forming  a  conical  crown ;  bark  thick, 
broken  into  longitudinal  furrows;  wood 
light  reddish  brown,  light  and  soft.  Leaves 
5-15  cm.  long,  lanceolate,  gradually  nar- 
rowed at  the  ends,  entire,  thick  and  coriace- 
ous, very  dark  green  above,  golden  tomen- 
tose  beneath,  falling  the  second  or  third 
year ;  petioles  6-8  mm.  long ;  aments  clus- 
tered at  the  ends  of  the  branches;  burs 
chestnut-like.  4-valved ;  nuts  1  or  rarely  2. 
8-12  mm.  long. 


Wooded  slopes,  mainly  Humid  Transition  Zone; 
Skamania  County,  Washington,  south  on  the  west- 
ern slope  of  the  Cascade  Mountains  and  the  Coast 
Ranges  to  Mendocino  County  California.  Type  lo- 
cality:    "Grand   Rapids   of  the  Columbia." 

Castanopsis  chrysophylla  minor  (Benth.)  A.  DC. 
A  small  tree  or  shrub  with  a  conical  crown;  leaves 
revolute,  densely  golden  brown  beneath,  very  dark 
green  above.  Usually  on  gravelly  or  rocky  ridges. 
Humid  Transition  and  Upper  Sonoran  Zones; 
Mendocino  County  to  the  Santa  Lucia  Mountains, 
California.     Type  locality :     Monterey. 


2.     Castanopsis  sempervirens  (Kell.)  Dudley.    Sierra  Chinquapin. 


Fig.  1250. 


Castanea  sempervirens  Kell.   Proc.   Calif.   Acad. 
1:    71.     1855. 

Castanopsis  sempervirens  Dudley;   Merriam,   N. 
Am.  Fauna.   16:     142.     1899. 


Low  spreading  round-topped  shrub, 
1-2.5  m.  high,  with  smooth  brown  bark. 
Leaves  oblong,  obtuse  or  sometimes  acute 
at  apex,  3.5-7.5  cm.  long,  on  petioles 
about  15  mm.  long,  light  yellowish  gray- 
green  above,  golden  or  pale  rusty  tomen- 
tose  beneath;  flowers  and  burs  similar 
to  the  preceding  species. 


Dry  ridges  in  open  coniferous  forests,  Arid 
Transition  and  Canadian  Zones;  Cascade  Moun- 
tains of  southern  Oregon  through  the  Sierra 
Nevada  to  the  San  Bernardino  Mountains, 
southern  California.  Type  locality:  near  Mari- 
posa,   California. 
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2.    LITHOCARPUS  Blume,  Bijdr.    526.    1825. 

Trees  with  astringent  deeply  furrowed  bark,  stellate  pubescence,  hard  close-grained  wood, 
petioled  evergreen  leaves  and  persistent  stipules.  Staminate  aments  erect,  dense;  the  flowers 
in  clusters  of  3,  in  the  axils  of  ovate  rounded  bracts  with  2  lateral  bractlets;  calyx  tomentose, 
5-lobed ;  stamens  10.  Pistillate  flowers  usually  at  the  base  of  the  staminate  ament,  solitary  ifi 
the  axils  of  acute  bracts  and  minute  lateral  bractlets  ;  calyx  6-lobcd ;  styles  3.  Fruit  an  acorn, 
maturing  in  the  autumn  of  the  second  year.  Nut  1 -seeded,  surrounded  at  base  by  the  cup-like 
involucre.    [Greek,  meaning  stone  fruit.] 

About  100  species  confined  to  southeastern  Asia,  with  the  exception  of  one  California  species.  Type 
species,  Litliocarpiis  jaTcnsis  Blume. 

1.     Lithocarpus  densiflora   (Hook.  &  Arn.)   Rehd.  Tan-l^ark  Oak.  Fig.  1251. 

Quercus  densiflora  Hook.  &  Arn.  Bot.  Beech.    391.     1841. 
Pasania  densiflci-a  Oerst.  in  Kloeb.  Vidensk.    Middel.  84.    1866. 

3569. 


Lithocarpus  densiflora  Rehd.    in   Bailey,   Cycl.   Hort.   6: 
1917. 

Forest  tree  25-35  m.  high,  with  a  trunk  1-2  m.  in 
diameter,  and  a  narrow  conical  crown  ;  young  twigs 
tomentose  ;  bark  2-4  cm.  thick,  fissured.  Leaves  per- 
sisting 3-4  years,  oblong,  5-12  cm.  long,  acute  or  some- 
times rounded  at  both  ends,  lateral  veins  parallel, 
prominent,  ending  in  sharp  teeth;  petioles  15-20  mm. 
long ;  staminate  aments  densely  flowered,  erect,  7-10 
cm.  long,  ill-scented;  nut  rounded  at  base,  gradually 
tapering  to  the  apex,  the  shell  thick ;  cup  shallow  with 
linear  stiff  spreading  scales,  tomentose  on  the  inner 
surface. 

In  forests  of  the  Humid  and  Arid  Transition  Zones;  rang- 
ing from  the  Unipqua  River,  Oregon,  to  Mariposa  County,  in 
the  Sierra  Nevada  and  the  Santa  Ynez  Mountains  in  the  Coast 
Ranges  of  California.  Best  developed  in  the  redwood  belt. 
The  bark  is  extensively  used  for  tanning.  The  wood  is  hard 
and  strong,  suitable  for  implements.  Type  locality:  Califor- 
nia, locality  not  indicated. 

Lithocarpus  densiflora  echinoides  (R.  Br.)  Abrams.  (Quercus  echinoidcs  R.  B'r.  Campst.  Ann.  &  Mag. 
Nat.  Hist.  IV.  7:  251.  1871.)  Low  shrub  0.5-3  m.  high.  Leaves  entire,  25-50  mm.  long,  their  veins  in- 
conspicuous; cups  with  slender  awl-shaped  recurved  and  uncinate  scales.  This  shrubby  variety,  or  possibly 
distinct  species  inhabits  the  Canadian  Zone  in  the  Mt.  Shasta  and  Siskiyou  region,  extending  to  elevations 
of  8,000  ft.  The  Sierran  form  of  the  species  is  more  or  less  intermediate  between  the  two,  but  may  prove  a 
distinct  geographical  variety. 


3.    QUERCUS  [Tourn.]  L.  Sp.  PI.   994.    1753. 

Trees  and  shrubs  with  persistent  or  deciduous  leaves,  hard  wood  with  astringent  properties, 
and  slender  angled  twigs  marked  by  lenticels.  Staminate  aments  slender  drooping  or  spread- 
ing, the  flowers  solitary  in  the  axils  of  caducous  bracts;  calyx  usually  6-lobed  ;  stamens  5-12; 
pistillate  solitary  in  many-bracted  involucres;  style  3,  short.  Fruit  an  acorn  consisting  of  the 
imbricated  and  more  or  less  united  bracts  of  the  cup-like  involucre  subtending  and  partly 
enclosing  the  1-seeded  coriaceous  nut.    [The  classical  Latin  name.] 

A  large  genus  of  approximately  200  species,  inhabiting  the  temperate  regions  of  the  northern  hemisphere 
and  extending  into  the  tropics  in  mountainous  districts.     Type  species,  Quercus  robur  L. 

Bark   not    scaly,    smooth    or    on    old    trunks    irregularly    ruptured;    stigmas    on    slender    styles;    scales    of    the 
involucre  thin  and  closely  imbricated;  nut  tomentose  on  the   inner  surface.  Black   Oaks 

Leaves  deciduous,  large  and  divided  into  bristle-tipped  lobes.  1.     Q.     kelloggii. 

Leaves  evergreen,  small  and  coriaceous. 

Acorns  maturing  the  second  autumn;  leaves  plane,  bright  yellow-green  and  glabrous  below. 

2.     Q.     wishsenii. 
Acorns  maturing  the  first  autumn;  leaves  convex,  pale  beneath  usually  with  tufts  of  hairs  in  the  axils 
of  the   principal    veins.  3.      Q.     agrifolia. 

Bark  scaly,  and  on  large  trees  usually  furrowed;  stigmas  broad   and  nearly  or  quite  sessile;  cups  usually  with 
tuberculate  scales.  White  Oaks 

Acorns  maturing  the  first  autumn;  nut  glabrous  on  the   inner  surface. 
Leaves  deciduous. 

Leaves  not  blue-green,  distinctly  lobed. 

Acorn  cup  deep  hemispheric;   nut  tapering  at  apex.  ... 

Branchlets  drooping;  bark  deeply  fissured;  leaves  not   prominently  reticulate-veined   beneath. 

4.  Q.     lobata. 
Branclilets  not   drooping;   bark  scaly;   leaves   prominently    reticulate-veined   beneath. 

9.      Q.     macdoitaldi. 
.'\corn   cup   sliallow;   nut  broadly   oblong,  rounded   at  tlie  apex. 

Tree  or  rarely   shrubby;   winter   buds  grayish   and  densely   villous-tomentose,    8-12   mm.   long. 

5.  Q.    garryana. 
Shrub;   winter  buds  brown,   puberulent  becoming   glabrate,   3-5   mm.  long. 

6.  Q.     brezveri. 
Leaves  blue-green  above,  merely  wavv-margined  or  sometimes  toothed;  bark  finely  checked. 

7.  Q.    douglasn. 
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Leaves  evergreen. 

Leaves  not  chestnut-like. 

Tree;   leaves  oblong,  entire   or  toothed,  blue-green  above;   bark  finely  checked. 


Shrubs;  bark  covered  with  loose  scales. 
Twigs   rusty-tomentose. 

Leaves  brittle,  plane  or  undulate,  bright  glossy  green  above. 


8.     Q.    ciigeliiiaitnt. 


10.     Q.     duDiosa. 
durata. 
alvordiana. 


Leaves  leathery,  convex,  dull  green  and   stellate  pubescent  above.       y  L      Q. 
Twigs   grayish   tomentose;   branches  and   leaves   very   rigid.  12.      Q. 

Leaves  chestnut-like,  2-4  in.  long,  toothed,  lateral  veins  parallel   and   prominent. 

.....  ,  ,      .  13.     Q.     sadleriana. 

Acorns  developing  the    second   autumn:   nut   tomentose  on  the  inner   surface. 
Cup  large,   thick-walled,   densely  tomentose. 

Leaves  with  prominent  parallel  lateral  veins,  2-4  in.  long.  14.     Q,     tomemtella. 

Leaves  with  lateral  veins  not  prominent  nor  parallel,  dull  green  above,  pale  or  golden  beneath. 

f  n        *i  •  II   J     u      I    !         J       1      L  „  ^^-     Q-     '^Ifysoiepis. 

Cup  smaller,  thin-walled,   bcivl-sbaped;    shrubs  or  small   trees. 

Small   tree,    with    short   stiff  branches;   leaves   rigid,    prickly   dentate,    pale   beneath. 

T  J-  ,,■,,,..,,  16.     Q.     palmeri. 

Low   spreading   montane   shrub,   witli   slender    pliable  branches.  17.      Q,     vaccinifolia. 

1.    Quercus  kelloggii  Xewlx  Kellogg's  or  California  Black  Oak.    Fio-.  1252. 


Qitcrciis    tinctoria    californica    Torr.    Pacif.    R.    Rep.    4:     138. 
1857. 

Quercus  kelloggii  Newb.   Pacif.  R.  Rep.    6:    28,  f.  6.     1857. 

Quercus  calif oriiica  Cooper,  Smiths.  Rep.    261.     1858. 

Quercus  sonoineusis  Benth.  in  DC.  Prod.     16^:  62.      1864. 

A  tree,  10-25  or  rarely  35  m.  high,  with  a  trunk 
6-13  dm.  in  diameter;  bark  smooth  becoming  25-35 
mm.  thick,  divided  in  broad  ridges  near  the  base  of 
old  trunks.  Leaves  deciduous,  8-20  cm.  long,  deeply 
sinuate-lobed  into  about  3  lobes  on  each  side,  each 
lobe  with  1-4  bristle-tipped  teeth,  bright  green  and 
glabrous  or  sometimes  pubescent  above ;  petioles  25-50 
cm.  long;  acorns  solitary  or  clustered;  cup  15-25  min. 
deep,  puberulent  within,  chestnut  brown  without,  the 
scales  thin,  with  a  membranous  margin ;  nut  oblong, 
25-30  mm.  long. 

Interior  foothills  and  mountains,  Arid  Transition  Zone; 
Mackenzie  River,  Oregon,  through  the  Sierra  Nevada  and  the 
Coast  Ranges,  to  the  Cuiamaca  Mountains,  San  Diego  County, 
California.  Type  locality:  "south  and  north  of  San  Francisco 
in  the  Coast  Mountains,"  and  "between  Fort  Redding  and 
Lassen's   B'utte,"   California. 


2.    Quercus  wislizenii  A.  DC.    Sierra   Live  Oak.    Fig.  1253. 


Quercus  'ccisli-enii  A.  DC.   Prod.    16=:   67.      1864. 

A  round-topped  tree,  15-25  m.  high,  with  a  trunk 
1-2  m.  in  diameter;  bark  smooth,  5-7  cm.  thick  and 
divided  into  broad  ridges  toward  the  base  of  old 
trunks.  Leaves  evergreen,  25-35  mm.  long,  lanceolate 
to  elliptic,  entire  or  spiny-toothed,  thick  and  cori- 
aceous, plane,  glabrous  and  shining  on  both  surfaces, 
dark  green  above,  yellow-green  beneath ;  acorns  ma- 
turing the  second  autumn;  cup  turbinate,  12-20  mm. 
deep,  or  sometimes  cup-shaped,  its  scales  thin,  light 
brown,  often  ciliate;  nut  slender,  oblong-ovate, 
abruptly  narrowed  at  base,  pointed  at  apex,  20-30 
mm.  long. 

Mountain  slopes,  foothills  and  valleys.  Upper  Sonoran 
and  Transition  Zones;  Mt.  Shasta  southward  through  the 
Coast  Ranges,  the  Sacramento  \alley.  and  tlie  Sierra 
foothills  to  northern  Lower  California.  The  variety  frutcscens 
Engelm.  is  a  scrubby  form  found  in  the  chaparral  formations 
of  tile  Coast  Ranges  ami  southern  California.  Type  locality: 
.\nu-rican   River,   California. 

Quercus  morehus  Kell.  Proc.  Calif.  Acad.  2:  36.  1863. 
This  widely  tlistributed  but  nowhere  common  oak  is  a  sup- 
posed hybrid  between  the  two  preceding  species.  It  has  ever- 
green leaves  a  little  smaller  and  less  deeply  lobed  than  those  of  Quercus  kelloggii.  Individual  specimens 
have  been  found  here  and  there  from  Lake  and  Tehama  Counties  to  the  San    Bernardino    Mountains,    California. 
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3.    Quercus  agrifolia  Nee.    Encina  or  California 
Live  Oak.     Fig.   1254. 

Quercus  agrifolia  Nee,  Anal.  Cienc.  Nat.  3:    271.     1801. 
Quercus  oxyadenia  Torr.  Sitg.  Rep.   172.    pi.  17.     1853. 
Quercus  acroglandis  Kell.  Proc.  Calif.  Acad.    1  :    25.     1855. 

Tree  10-25  m.  high,  with  a  short  trunk  1-1.5  m.  or  rarely  2.5  m. 
in  diameter,  and  a  low  dense  rounded  head  sometimes  50  m.  across  ; 
bark  smooth,  becoming  divided  into  broad  ridges,  checking  into 
plates  on  old  trunks.  Leaves  evergreen  but  falling  as  the  new 
leaves  appear  in  the  spring,  oval  to  oblong,  usually  25-50  m.  long, 
rounded  or  acute  at  the  apex,  rounded  at  the  base,  convex,  finely 
spiny-toothed,  becoming  firm-coriaceous,  dull  green  above,  paler 
beneath,  usually  with  tufts  of  hairs  in  the  axils  of  the  veins,  acorns 
maturing  the  first  autumn,  sessile  or  nearly  so;  nut  slender, 
pointed,  25-35  mm.  long,  the  shell  densely  tomentose  within ;  cup 
shallow  or  sometimes  deeper,  silky-pubescent  within,  its  scales 
thin,  rounded  at  the  apex,  puberulcnt  especially  toward  the  base  of 
the  cup. 

Mountain  slopes,  foothill  canons  and  well-watered  valleys  of  the  Upper 
Sonoran  and  Transition  Zones.  Mendocino  County,  California,  south- 
ward through  the  Coast  Ranges  to  .San  Pedro  Martir  Mountain,  Lower  Cali- 
fornia.    Tyiie   locality:     Monterey,   California. 

4.  Quercus  lobata  Nee.    Rol^le  or  California  White  Oak.    Fig.   1255. 

Q}icrcus  lobata  Nee,   Anal.  Cienc.  Nat.  3:    277.     1801. 
Quercus  hiiidsii  B'enth.   ])ot.   Sulph.   55.      1844. 

A  Stately  tree  and  the  largest  of  all  the  American 
oaks,  often  3S  m.  high,  with  a  trunk  up  to  4  m.  in 
diameter,  divided  5-10  m.  above  the  ground  into  great 
spreading  branches  ;  young  twigs  silky  pubescent,  be- 
coming gray  and  glabrous  the  second  year ;  bark  6-8 
cm.  thick  or  less,  divided  into  broad  ridges  by  longi- 
tudinal fissures  and  covered  by  loosely  appressed 
light  gray  scales.  Leaves  deciduous,  oblong  to  obovate, 
5-10  cm." long,  deeply  divided  into  3-5  pairs  of  obtuse 
lobes,  dark  yellow-green  and  stellate  pubescent  above, 
pale  and  pubescent  below,  yellow-veined ;  petioles 
stout,  hirsute,  6-12  min.  long:  acorns  maturing  the 
first  autumn  ;  nut  conical,  pointed,  3-5  cm.  long ;  cup 
usually  enclosing  about  Ys  the  nut ;  upper  scales 
elongated  into  ciliate  free  tips,  the  lower  much  thick- 
ened  into  prominent  wart-like   processes. 

Rich  loam  soils  of  the  valleys  and  foothills,  Upper  Sonoran 
Zone;  extending  from  the  head  of  Sacramento  Valley  south- 
ward through  the  Great  Valley,  its  surrounding  foothills  and 
the  valleys  and  foothills  between  the  inner  and  outer  Coast 
Ranges  to  Alhambra,  Los  Angeles  County.  An  especially 
large  handsome  tree  on  the  Bidwell  Ranch  at  Chico  has  been 
named  in  honor  of  the  noted  English  botanist,  Sir  Joseph 
Dalton  Hooker.  Another  in  Priests  Valley,  San  Benito 
County,  is  the  largest  of  all  known  oaks,  36  feet  7  inches  in 
circumference. 

5.  Quercus  garryana  Dougl.  Garry's  or  Oregon  Oak. 

Fig.  1256. 

Quercus  garryana  Dougl.:     Hook.  Fl.   Bor.  Am.  2:     159.     1839. 
Quercus   ocrstediaua    R.    Br.    Campst.    .'\nn.    &   Mag.    Nat.    Hist.    IV.     7  : 
250.      1871. 

A  tree,  commonly  15-20  m.  occasionally  35  m.  high,  with  a 
trunk  0.5-1  m.  in  diameter,  and  stout  spreading  branches  form- 
ing a  broad  rounded  compact  head;  young  twigs  rufous 
pubescent,  becoming  glabrous  and  reddish  brown  the  second 
year ;  bark  25  mm.  thick  or  less,  shallowly  divided  into  broad 
ridges  and  covejed  by  grayish  scales.  Leaves  obovate  to 
oblong,  10-15  cm.  long,  coarsely  pinnatifid,  at  maturity  sub- 
coriaceous,  dark  green  shining  and  glabrous  above,  pale  green 
or  yellowish  pubescent  below;  petioles  pubescent,  15-25  mm. 
long;  nut  oval,  obtuse,  25-30  mm.  long;  cup  shallow  or 
slightly  turbinate,  puberulent  within,  its  scales  ovate,  acute, 
usually  thickened  toward  the  base  and  more  or  less  united, 
pubescent  or  tomentose. 

Upper  Sonoran  and  mainly  Humid  Transition  Zonts;  Lower  Frazer 
River  and  Vancouver  Island,  British  Columbia,  southward  through 
western  Washington,  Oregon  and  the  Coast  Ranges  of  California  to 
Marin  County.  It  is  the  only  oak  north  of  the  Columbia  River.  Type 
locality:  "on  the  plains  near  Fort  Vancouver,"  along  the  Columbia  River. 
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6.     Quercus  breweri  Engelm. 
Brewer's  Oak.     Fig.  1257. 

Quercus  lobata  fruticosa  Engelm.    Trans.  St.  Louis 

Acad.     3:    389.     1876. 
Quercus  breweri  Y-ngeXm.  liot.  Cs\\i.    2:    96.     1880. 
Quercus  garr\ana  breweri  Jepson,  Fl.  Calif.  1:  354. 

1909. 

A  shrub,  1-5  m.  high,  with  smoothish 
gray  bark,  and  sHghtly  pubescent  twigs ; 
winter  buds  brown,  ovate,  2-4  mm.  long, 
sparsely  puberulent.  Leaves  5-12  cm.  long, 
pinnatifid  to  the  middle,  the  lobes  obtuse 
or  acute,  entire  or  toothed,  finely  pubescent, 
at  length  nearly  glabrous  and  shining  above, 
pale  beneath  and  often  velvety  pubescent : 
cup  shallow,  somewhat  tuberculate,  12-20 
mm.  broad  ;  init  oval,  obtuse,  about  20  mm. 
long. 

Mountain  slopes,  Upper  Sonoran  to  Canadian 
Zones;  the  typical  form  inhabits  the  high  altitudes 
of  the  Siskiyou  and  Mt.  Shasta  regions.  On  the 
western  slopes  of  the  Sierra  Nevada  at  middle  ele- 
vations a  form  with  less  tuberculate  scales  occurs 
from  Tuolumne  County  southward  to  the  Kaweah 
Basin.  This  has  been  described  as  (Quercus 
garryana  senota  Jepson,  loc.  cit.)  and  may  prove 
distinct.  Type  locality:  "mountains  west  of 
Shasta." 


7.     Quercus  douglasii  Hook.  &  Arn. 
Blue  Oak.    Fig.  1258. 

Quercus   douglasii   Hook.    &   Arn.    Bot.    Beech.      391.     1S41. 
Quercus  ransomi  Kell.  Proc.   Calif.  Acad.    1:     25.     1855. 

A  tree  usually  10-20  m.  high,  with  a  trunk  5-12 
dm.  in  diameter,  and  a  dense  round-topped  crown; 
young  twigs  hoary  tomentose ;  bark  shallowly 
checked  into  light  gray  scales.  Leaves  deciduous, 
5-12  cm.  long,  oblong,  with  broad  shallow  lobes 
appearing  like  undulations  on  the  margin,  or  some- 
times rather  deeply  lobed,  blue-green  above,  pale 
beneath,  prominently  veined  and  pubescent ;  acorn  cups 
shallow,  10-12  mm.  broad,  the  scales  thickened;  nu*" 
oval,  20-25  mm.  long,  narrow  at  base,  acute  at  apex, 
tomentose. 

Ury  rocky  hillsides.  Upper  Sonoran  Zone;  head  of  Sacra- 
mento Valley  south  through  the  Sierra  Nevada  foothills  and 
the  Coast  Ranges  to  the  Sierra  l.iebre  Mountains,  Los  An- 
geles County.  Type  locality:  California,  locality  not  indi- 
cated. 

8.    Quercus  engelmanni  Greene.   Englemann's  Uak.    Fig.  1259.. 

Quercus  eugelmanni  Greene,  W.   Am.  Oaks  i?i.      1889. 
Quercus   macdonaldi  elcgantula  Greene,   W.   Am.   Oaks 
26.      1889. 

A  tree  15-20  m.  high,  with  a  trunk  0.5-1  m. 
in  diameter,  and  spreading  branches  forming  a 
broad  rounded  or  irregular  head ;  young  twigs 
hoary  tomentose;  bark  divided  by  narrow  fis- 
sures and  covered  by  thin  appressed  scales. 
Leaves  evergreen,  falling  after  the  appearance 
of  the  new  leaves  in  spring,  oblong  to  obovate, 
2)-7  mm.  long  usually  obtuse  at  apex,  entire, 
often  undulate  or  sinuate  toothed,  firm  in  tex- 
ture, dark  blue-green  and  glabrous  or  sparsely 
pubescent  above,  pale  beneath  and  pubescent 
or  glabrous;  cup  usually  enclosing  nearly  half 
the  nut,  light  brown  and  puberulent  within,  its 
scales  light  brown,  tomentose,  tuberculate  to- 
ward the  base,  the  uppermost  acute  and  ciliate ; 
nut  oblong  to  oval,  dark  chestnut  brown,  20-25 
mm.  long. 

Foothills  and  valleys,  LTpper  Sonoran  Zone;  ex- 
tending from  Pasadena  southward  through  the  foot- 
hills of  San  Diego  County,  California.  Type  locality: 
"mountains  of  southern  C'alifornia,  from  the  mesas 
east   of    -San    Diego    northward    to    Kern    County." 
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9.  Quercus  macdonaldi  Greene. 
MacDonald's    Oak.     Fig.     1260. 

Oucrciis  macdonaldi  Greene,   W.   Am.   Oaks 
25.     1889. 

A  small  tree.  8-12  m.  high  with 
a  trunk  5  dm.  in  diameter,  and  a  com- 
pact rounded  crown;  young  twigs 
densely  pubescent ;  bark  scaly.  Leaves 
deciduous,  oblong  to  obovate,  5-7  cm. 
long,  with  2-4  lobes  on  a  side,  these 
blunt  or  sharp-pointed  and  bristle- 
tipped,  narrowied  and  entire  at  base, 
thick  and  firm,  glabrous  above,  densely 
pubescent  below  becoming  less  so  and 
prominently  reticulate-veined ;  acorns 
sessile ;  cup  deeply  hemispherical,  its 
scales  strongly  tuberculate ;  nut  ob- 
long-conical acute  20-35  mm.  long. 

Canon  slopes.  Upper  Sonoran  Zone; 
Santa  Cruz  and  Santa  Catalina  Islands,  off 
the  coast  of  southern  California.  Type  lo- 
cality:   Santa    Cruz   Island. 

10.    Quercus  dumosa  Nutt.    California  Scrub  Oak.    Fig.  1261. 


207.      pi.    51. 


Quercus   dumo.<ia    Nutt.   Sylva    1:     7.      1842. 
Quercus   acutidcus   Torr.    Hot.    Mex.    Bound. 
1859. 

A  shrub  1-3  m.  high,  with  stout  short  stiff 
branches  ;  young  twigs  rusty-tomentose  ;  bark  scaly, 
light  grayish  brown.  Leaves  evergreen  but  falling 
as  the  new  leaves  appear  in  the  spring,  oblong  to 
roundish,  15-25  mm.  long,  entire  or  usually  irregu- 
larly spinose-serrate,  or  sinuate-lobed,  coriaceous, 
plane  or  undulate,  dark  green  and  shining  above, 
pale  beneath  and  pubescent ;  cup  deep  cup-shaped, 
enclosing  about  one-half  the  nut,  light  brown  and 
pubescent  within,  its  scales  ovate,  united  and  tuber- 
culate toward  the  base,  more  or  less  rusty- 
tomentose  ;  nut  oval,  broad  at  base,  rounded  or 
acute  at  apex,  1-3  cm.  long. 

Chaparral  covered  foothills  and  mesas.  Upper  Sonoran 
Zone;  northern  Coast  Ranges  of  California  and  the  west- 
ern slope  of  the  centra!  Sierra  Nevada,  southward  to 
northern  Lower  California.  Type  locality:  Santa  Bar- 
bara. A  very  common  species  in  the  southern  part  of 
California  and  remarkably  variable  in  foliage  and  fruit. 
Apparent  hybrids  between  it  and  Quercus  cngclmanni 
sometimes    occur.  ,  ,,-     .       " 

Quercus  dumosa  turbinella  (Greene)  Jepson,  Fl.  Calif.  1  :  .^56.  1909.  (Quercus  turhinclhi.  Greene,  U  .  Am. 
Oaks  37.  1889.)  Leaves  oblong  or  elliptic,  bright  green  above,  pale  beneath;  cup  turbinate,  its  scales  thni 
not  tuberculate;  nut  slender  acute,  about  25  mm.  long.  Mountain  slopes.  Upper  Sonoran  Zone;  San  Jacinto 
Mountains,  southern  California,  to  northern  Lower  California.  Type  locality:  mountains  of  Lower  Cali- 
fornia, 20  to  30  miles  below  the  international  boundary. 


11.    Quercus  durata  Jepson. 
Leather  Oak.    Fig.  1262. 


Quercus  dumosa  bullata  Engelm.  Bot.  Calif.  2:    96. 

1880. 
Quercus  durata  Jepson,  Fl.  Calif.   1:    356.      1909. 

A  shrub  1-3  m.  high,  with  rigid  branches 
and  branchlets ;  young  twigs  rusty-tomen- 
tose;  bark  scaly,  light  grayish  brown. 
Leaves  evergreen,  persisting  well  after  the 
new  leaves  are  formed,  15-25  mm.  long, 
oval,  thick  and  coriaceous,  spinose  dentate, 
revolute,  dark  dull  green  and  stellate-pu- 
bescent above,  paler  and  tomentose  below ; 
cup  bowl-shaped,  enclosing  about  one-half 
the  nut.  its  scales  thick  and  tuberculate, 
grayish  tomentose. 

Chaparral  covered  hills  and  mountains,  Upper 
Sonoran  Zone;  Coast  Ranges  from  Lake  to  San 
Luis  Obispo  Counties,  California.  Type  locality: 
.San    Carlos    Range,    California. 
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12.    Quercus  alvordiana   Eastw. 
Alvord's  Oak.     Fig.  1263. 

Quercus    alrordiana    Eastw.    Ilandb.    Trees    Calif.    48. 
pi.   27,   fig.   4.      1905. 

Shrub  2-3  m.  high,  with  stiff  brittle  almost 
divaricate  branches,  young  twigs  grayish 
tomentose.  Leaves  evergreen,  broadly  oval  to 
oblong.  15-40  mm.  long,  entire  or  commonly 
spinulose  dentate,  grayish  green  above  and 
sparsely  stellate-pubescent,  paler  and  stellate- 
tomentose  beneath,  prominently  reticulate, 
thick,  coriaceous  and  often  undulate ;  ctips 
shallow,  10-15  mm.  broad,  the  scales  grayish 
tomentose  somew^hat  tuberculate ;  nut  slender 
acute.   20-30   mm.   long. 

Dry  interior  hills  or  desert  slopes.  Upper  Sonoran 
Zone;  south  Coast  Ranges  (San  Carlos  Range)  to 
northern  Lower  California.  Referred  in  the  Bot. 
Calif,  to  Querns  nndnlata  pungcns  Engelm.  Type 
locality:  San  Emigdo  Canon,  Kern  County,   California. 


14.    Quercus  tomentella 

Engelm.    Island  Oak. 

Fig.  1265. 

Quercus  touieiitcUa  Engelm.    Trans.  St.  Louis 
Acad.  3:     393.     1877. 

A  small  round-topped  tree.  8-12  m. 
high,  with  a  trunk  3-6  dm.  in  diameter  ; 
young  twigs  hoary  tomentose  becoming 
"brown;  bark  thin,  reddish  brown,  cov- 
ered with  loosely  appressed  scales. 
Leaves  persisting  until  the  third  year, 
5-10  cm.  long,  oblong  lanceolate, 
usually  acute  at  the  apex,  rounded  or 
wedge-shaped  at  base,  crenate-dentate 
with  callous-tipped  teeth  or  sometimes 
entire,  stellate-pubescent  beneath  ; 
acorns  maturing  the  second  autumn ; 
cup  shallow,  pubescent  within,  .  its 
scales  ovate,  acute,  more  or  less  hidden 
in  the  thick  hoary  tomentum ;  nut 
ovate,   15-20  mm.   long. 

Peculiar  to  the  islands  ofT  the  coast  of 
southern  California  and  Lower  California, 
where  it  has  been  found  on  Santa  Cruz, 
Santa  Rosa,  Santa  Catalina,  San  Clemente 
and  Guadaloupe.  Type  locality:  Guadaloupe 
Island. 


13.    Quercus  sadleriana  R.  Br. 
Deer  or   Sadler's   Oak.    Fig.    1264. 

Quercus  sadleriana  R.  Br.  Campst.  Ann.  &  Mag. 
Nat.  Hist.   IV.    7:    249.      1871. 

Low  shrub,  0.5-2.5  m.  high  branch- 
ing from  the  base,  j-oung  twigs  glabrous 
or  nearly  so.  Leaves  evergreen,  falling  in 
the  summer  after  the  appearance  of  the 
new  leaves,  oblongTOvate  to  broadly 
ovate,  5-14  cm.  long,  coarsely  serrate,' 
prominently  pinnate-veined  glabrous  or 
nearly  so;  stipules  10-15  mm.  long,  ob- 
lanceolate,  densely  silky  ;  acorns  solitary 
or  several  crowded  in  the  axils  of  the 
upper  leaves,  maturing  the  first  autumn ; 
cup  cup-shaped,  thin,  the  scales  thin, 
scarcely  tuberculate;  nut  ovate,  15-20 
mm.  long. 

Dry  slopes  and  ridges,  at  high  altitudes, 
Canadian  Zone;  Josephine  and  Curry  Coun- 
ties, Oregon,  south  through  the  Siskiyou  and 
Klamath  Mountains  to  Trinity  County.  Cali- 
fornia. Type  locality:  Crescent  City  trail  be- 
tween Sailors'  Diggings,  Oregon,  and  Smith 
Creek,    California. 
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16.  Quercus  palmeri  Engelm.  Palmer's 
Oak.    Fig.  1267. 

Quercus   palmeri  Engelm.   Trans.    St.    Louis,   Acad.    3 : 

393.      1877. 
Quercus    dunnii    Kell.    Pacif.    Rural    Press.     17:     371. 

1879. 

A  shrub  or  small  tree,  3-5  m.  high,  with 
short  rigid  branches  and  finely  checked  dark 
grayish  brown  bark.  Leaves  evergreen  2-3  cm. 
long,  stiff  coriaceous,  elliptic  to  rounded,  un- 
dulate, spinose,  dull  green  above,  when  young 
densely  white  or  yellowish  tomentose  becom- 
ing nearly  smooth  but  pale  or  whitish  beneath  ; 
acorns  maturing  the  second  autumn  ;  cup  shal- 
low, subturbinate,  10-12  mm.  broad,  its  walls 
rather  thin  ;  scales  densely  clothed  with  tomen- 
tum  ;  nut  ovoid,  tomentose  on  the  inner  surface 
of  the  shell. 

Chaparral  covered  mountains.  Upper  Sonoran 
Zone;  extending  from  the  San  Jacinto  Mountains, 
southern  California,  southward  into  northern  Lower 
California.    Type  locality:    northern    Lower    California. 


15.     Quercus  chrysolepis  Liebm. 
Canon  or  Maul  Oak.   Fig.  1266. 

Quercus     chrxsolepis     Liebm.       Dansk.       Vidensk. 

Forhandl.  "1854:     173.     1854. 
Quercus  fulvescens  1\.e\\.   Proc.   Calif.  Acad.   1:   67. 

1855. 
Quercus  crassipocula  Torr.    Pacif.  R.  Rep.  4:    137. 

1857. 

A  tree  10-20  m.  high,  with  a  trunk  0.5-2 
m.  in  diameter  or  sometimes  reduced  to  a 
mere  shrub ;  young  twigs  hoary-tomentose  ; 
bark  ashy  gray  and  smooth,  covered  with 
closely  appressed  gray-brown  scales.  Leaves 
evergreen  1.5-6  cm.  long,  usually  oblong- 
ovate,  entire  or  on  vigorous  shoots  or  young 
trees  often  spiny-toothed,  thick  coriaceous, 
becoming  dark  green  above,  grayish  or  yel- 
lowish tomentose  or  ultimately  becoming 
glabrous  and  glaucous  beneath ;  acorns  ma- 
turing the  second  autumn ;  cup  shallow,  with 
usually  very  thick  walls,  silky  within,  its 
scales  mostly  hidden  by  a  dense  coat^  of 
rusty  tomentum ;  nut  oval  or  oblong,  25-30 
mm.  long,  nearly  as  broad,  the  shell  with 
scanty  tomentum  within. 

Caiions  and  moist  mountain  slopes.  Upper 
Sonoran  and  Transition  Zones;  southern  Oregon 
southward  along  the  western  slopes  of  the  Sierra 
Nevada  and  the  Coast  Ranges  to  San  Pedro  Martir 
Mountain,  Lower  California,  and  also  in  the 
mountains  of  Arizona,  New  Mexico  and  Sonora. 
Type   locality:     California,   locality    not   designated. 


17.     Quercus   vaccinifolia  Kell.     Huckle- 
berry Oak.     Fig.  1268. 

Quercus  vaccinifolia  KeW.  Vroc.  CaWi.  Acad.    1:    96.     1855. 
Quercus  chrxsolepis  vaccinifolia  Engelm.  Trans.    St.  Louis 
Acad.    3:    393.     1877. 

Low  spreading  often  prostrate  shrub,  with 
slender  flexible  branchlets,  simulating  the  habit  of 
the  huckleberry.  Leaves  evergreen,  about  15-25 
mm.  long,  oblong-ovate,  usually  entire,  pale  shiny 
green  above,  tomentose  beneath;  acorns  maturing 
the  second  year ;  cup  shallow,  bowl-shaped,  usually 
pubescent,  its  walls  thin;  nut  rounded-ovate,  10-15 
mm.  long. 

Dry  subalpine  ridges  often  forming  thickets,  Cana- 
dian Zone;  extending  from  the  Siskiyou  Mountains, 
southern  Oregon,  to  the  Trinity  Mountains  and  the 
southern  Sierra  Nevada.  Type  locality  :  Trnuty,  Scott 
and    Siskiyou    Mountains. 
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Family  30.    ULMACEAE. 

Elm   Family. 

Trees  with  watery  juice,  terete  branchlets  arising  from  an  upper  lateral  scaly 
bud.  Leaves  alternate,  simple,  serrate,  deciduous,  petioled  and  2-raaked,  olilique 
at  the  base ;  stipules  caducous.  Flowers  perfect,  polygamous  or  monoecious,  clus- 
tered or  the  pistillate  solitary.  Calyx  4-9-parted  or  lobed.  Stamens  4-6;  styles 
2;  ovary  usually  1-celled,  with  a  single  suspended  ovule.  Fruit  a  samara,  nut  or 
drupe ;  seed  with  little  or  no  endosperm. 

A  family  of  thirteen  genera  widely  distributed  over  the  temperate  and  tropical  regions.  Several  species 
of  Ulmus  (elm)  are  frequently  planted  in  the  Pacific  States,  and  in  some  localities  have  become  more  or 
L-ss    established    by    seeding   or    suckering. 

1.    CELTIS  [Tourn.]  L.  Sp.  PI.  1043.     1753. 

Trees  with  thin  smooth  bark,  serrate  or  entire  leaves  and  usually  scarious  stipules.  Flowers 
monoecious  or  polygamo-monoecious,  appearing  with  the  leaves  on  branches  of  the  season, 
minute,  pedicellate;  the  staminate  cymose  or  fascicled,  the  pistillate  solitary  or  in  few- 
flowered  clusters  in  the  axils  of  the  upper  leaves.  Calyx  deeply  4-5-lobed,  greenish  yellow, 
deciduous.  Ovary  ovoid,  with  a  short  sessile  style.  Fruit  a  drupe  with  a  thick-walled  smooth 
or  rugose  nutlet.     [Ancient  Latin  name.] 

About  60  species  widely  distributed  over  the  temperate  and  tropical  regions  of  both  hemispheres.  Type 
species,  Celtis  australis  L. 


1.    Celtis  douglasii  Planch. 


Douglas's  Hackberry.    Fig.  1269. 


Celtis  doiigliisii  Planch.  Ann.  Sci.  Nat.  IIL 
293.      1848. 


10: 


Shrub  or  small  tree  2-3.5  tn.  high, 
with  rough  grayish  brown  bark  and 
glabrous  or  puberulent  branchlets. 
Leaves  ovate  or  ovate-lanceolate,  acute 
or  acuminate,  10  cm.  long  or  less,  serrate 
to  nearly  or  quite  entire,  rough  above, 
strongly  netted-veined  beneath;  petioles 
mostly  not  over  6-8  mm.  long,  pubes- 
cent; pedicels  well  exceeding  the  petioles, 
pubescent ;  fruit  globose,  about  8  mm.  in 
diameter,   dark  brown   when  mature. 

Cation  floors  and  bottom  lands  along 
streams,  Upper  Sonoran  Zone;  eastern  Wash- 
ington and  Oregon  to  Utah,  also  Kern  and 
San  Diego  Counties,  California.  Type  local- 
ity: "the  arid  interior  region,  along  the  Co- 
lumbia River." 


Family  31.    URTICACEAE. 

Nettle  Family. 

Annual  or  perennial  herbs  (some  tropical  species  trees  or  shrubs),  with  alter- 
nate or  opposite,  mostly  stipulate  leaves.  Flowers  small,  greenish,  dioecious,  monoe- 
cious or  polvgamous.  in  cvmose  racemes  or  fascicles.  Calyx  2-5-cleft  or  of  separate 
sepals.  Petals  none.  Stamens  as  many  as  calyx-lobes  or  sepals  and  opposite  them, 
the  filaments  inflexed.  Ovary  superior,  1-celled;  style  simple  with  a  capitate  or 
filiform  stigma;  ovule  solitary,  erect  or  ascending,  orthotropous.  Fruit  an  achene. 
Endosperm  oily,  usually  not  copious ;  embryo  straight. 

About  40  genera  and   550  species   of  wide   geographic   range. 

Herbs  with   stinging  hairs;   leaves   opposite,   stipulate.  ,    •     i     •        ,1,..   ,^v,»r./. 

Calyx  deeply  4-parted,   the  inner  much  the  longer  in   the   pistillate   flower   and   inclosing  the   acnene. 

Calyx   4-parted   in   the  .staminate  flower,   tubular   and   2-4-toothed   in   the   pistillate.        2.     Hespcrociiide. 
Herbs  without  stinging  hairs;   leaves  alternate,   without  stipules.  3.     ranctaiia. 
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1.    URTICA   [Tourn.]    L.  Sp.  PI.  983.    1753. 

Annual  or  perennial,  simple  or  branching  herbs,  with  stinging  hairs,  and  opposite  2)-7- 
nerved  petioled  serrate  or  dentate  stipulate  leaves.  Flowers  clustered  in  axillary  geminate 
racemes  or  heads.  Staminate  flowers  with  a  deeply  parted  calyx  and  4  stamens.  Pistillate 
calyx  with  unequal  sepals,  the  inner  larger  and  at  length  enclosing  the  flattened  achene. 
Stigma  sessile,  tufted.     [The  ancient  Latin  name.] 

About   30   species   of   wide    geographic    distribution.      Type   species,    Urtica   dioica    L. 
Perennials;   pistillate   and   staminate  flowers  in  separate  clusters. 
Stem  and  leaves  densely  pubescent. 

Stem  and  leaves  coarsely  velvety  pubescent;   seeds  tan-colored,   smooth.  1.      U.     holosericea. 

Stem   finely  strigose;   lower  surface    of  leaves  short   pubescent;    seed   olive-brown,   finely   tuberculate. 

2.     U.     breweri. 
Stem  nearly  glabrous;  leaves  dark  green  above  and  glabrate  in  age;   seeds  tan-colored,   smooth. 
Leaves   grayish   pubescent   below,   deeply   cordate,    not   with   a   prolonged   entire   apex. 


Leaves  green   on  both  surfaces,   with   an   entire   caudate   apex. 
Annual;   pistillate  and   staminate  flowers   mixed   in   same  cluster. 


3.  U.     californica. 

4.  U.     lyallii. 

5.  U.     urens. 


■HH-st 


1.      Urtica    holosericea    Nutt.      Hoary 
Nettle.    Fig.  1270. 

Urtica    holosericea    Nutt.     Journ.   Acad.    Phila.    II.     1  : 

183.      1847. 
Urtica   gracilis  holosericea    Tepson,    Fl.   Calif.     1 :     367. 

1909. 

Stems  simple,  stout,  1-3  m.  high  or  more, 
more  or  less  bristly  and  finely  pubescent. 
Leaves  cinereous  densely  pubescent  beneath  and 
soft  velvety,  less  so  above  or  with  only  a  few 
scattering  bristles,  ovate  to  lanceolate,  5-10  cm. 
long,  the  upper  much  shorter,  on  petioles  one- 
fourth  as  long,  coarsely  serrate ;  stipules  nar- 
rowly oblong,  acute  or  obtuse,  6-10  mm.  long ; 
staminate  flower  clusters  rathtr  loose,  nearly 
equalling  the  leaves;  pistillate  denser  and 
shorter ;  inner  sepals  ovate,  densely  hispid,  1 
mm.  long,  about  equalling  the  broadly  ovate 
achene. 

Low  ground  and  stream  banks.  Transition  and 
Upper  Sonoran  Zones;  Washington  and  Idaho,  south 
to  northern  Lower  California.  The  plants  of  the 
Sierra  Nevada  and  southern  California  mountains  are 
greener,  with  the  stems  sometimes  nearly  glabrous. 
July-Sept.      Type    locality:    Monterey,    California. 

2.    Urtica  breweri  S.  Wats.    Brewer's  Nettle.    Fig.  1271. 


Urtica  breiceri  S.  Wats.    Proc.  Am.  Acad.    10:    348. 
1875. 


Stem  1-2  m.  high,  stout,  nearly  glabrous  or 
grayish  with  a  short  strigose  pubescence  and 
scattered  bristles.  Leaves  4—10  cm.  long,  ovate 
to  ovate-lanceolate,  rounded  or  subcordate  at 
base,  coarsely  toothed,  sparsely  strigose  above, 
becoming  glabrate,  velvety  pubescent  beneath, 
with  a  short  fine  grayish  pubescence ;  petioles 
usually  strongly  bristly,  about  one-third  the 
length  of  the  blades ;  flower  clusters  dense, 
tnuch  shorter  than  the  leaves ;  achencs  usually 
much  shorter  than  the  inner  sepals,  dull  olive 
brown,  sparsely  papillate-roughened. 


Low  ground  and  stream  banks.  Upper  Sonoran 
Zone;  southern  California  and  L'tah  to  western  Texas 
and  adjacent  Mexico.  June-Get.  Type  locality:  near 
Los   Angeles. 
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3.      Urtica    californica    Greene.       Cali- 
fornia or  Coast  Nettle.     Fig.  1272. 

Urtica  californica  Greene,  Pittonia  1:     281.      1889. 
Urtica    Ivallii    californica    Tepson,    FI.    W.    Mid.    Calif. 
147.  ■  1901. 

Stem  simple  or  branched  from  the  base,  6-10 
dm.  high,  hispid  and  finely  (often  sparsely) 
strigose.  Leaves  broadly  ovate,  deeply  cordate, 
coarsely  serrate,  7-10  cm.  long  or  the  lower 
often  15  cm.  long,  short-pubescent  beneath  and 
often  gray,  dark  green  above  and  nearly 
glabrous;  petioles  3-7  cm.  long:  stipules  ob- 
long, obtuse,  8-12  mm.  long :  flower  clusters 
simple  or  paniculately  branched,  mostly  exceed- 
ing the  petioles ;  achene  ovate,  puncticulate, 
about  equalling  the  inner  sepals. 

Low  ground  near  tlie  coast,  Transition  Zone; 
Marin  to  San  Mateo  Counties,  California.  June- 
Sept.  Type  locality:  Point  Pietras,  San  Mateo 
County. 


4.    Urtica  lyallii  S.  Wats. 
Lyall's  Nettle.     Fig.  1273. 

Urtica  lyallii  S.  Wats  Proc.  Am.  Acad.    10:    281.     1875. 

Stem  branching  from  the  base,  erect,  1-2  m. 
high,  sparsely  bristly  or  entirely  glabrous.  Leaves 
3-15  cm.  long,  ovate  or  shallowly  cordate,  thin, 
coarsely  toothed,  with  an  entire  elongate  acumina- 
tion  at  apex,  green  and  nearly  glabrous  or  mi- 
nutely pubescent:  petioles  usually  about  one-third 
the  length  of  the  blade ;  stipules  oblong,  obtuse, 
about  1  cm.  long  :  staminate  flower  clusters  panicu- 
late, well  exceeding  the  petioles  ;  the  pistillate  un- 
branched,  scarcely  exceeding  the  petioles ;  achene 
broadly  ovate ;  smooth,  equalling  the  inner  sepals. 

Low  ground,  Canadian  and  Transition  Zones;  Alaska 
south  to  the  Coastal  region  of  Oregon.  May-Sept.  Type 
locality:     Vancouver   Island. 


5.    Urtica  iirens  L.   Small  or  Dwarf 
Nettle.     Fig.   1274. 

Urtica  urens  L.  Sp.  PI.   984.      1753. 

Erect,  annual,  stem  branching  from  the 
base  or  sometimes  simple,  15-50  cm.  high, 
stinging  bristly.  Leaves  ovate  or  oblong- 
ovate,  thin,  glabrous  or  nearly  so,  3-5- 
nerved,  deeply  and  sometimes  doubly  ser- 
rate, 1-4  cm.  long ;  on  slender  petioles  of 
about  the  same  length;  stipules  4  mm.  long; 
flower  clusters  rather  dense,  mostly  shorter 
than  the  petioles ;  flowers  androgynous, 
mainly  pistillate,  both  kinds  mixed  in  the 
same  clusters ;  fruiting  calj-x  with  hispid- 
ciliate  margins;  achene  2  mm.  long. 

Tn  waste  places,  and  a  garden  and  orchard 
weed.  Naturalized  from  Europe  and  widely  dis- 
tributed over   North    .America. 
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2.    HESPEROCNIDE  Torr.    Pacif.  R.  Rep.  4:  139.  1857. 

Annual  herbs  with  stinging  hairs,  and  opposite  petioled  serrate  or  dentate  leaves.  Flowers 
in  clustered  loose  axillary  heads,  monoecious,  the  staminate  and  pistillate  in  the  same  clusters. 
Calyx  of  the  staminate  flowers  4-parted,  the  lobes  equal,  that  of  the  pistillate  flowers  tubular, 
2-4-toothcd,  beset  with  uncinate  hairs.  Stamens  4,  opposite  the  calyx-lobes,  inflexed.  Stigma 
terminal,  nearly  sessile,  tufted.  Achene  enclosed  by  the  thin  membranous  calyx.  [Greek, 
meaning  western  nettle.] 

Two  species,   the  other   occurring  on   the   Hawaiian  Islands.      Type   species,   Hesperocnide  tenella  Torr. 


1.    Hesperocnide  tenella  Torr.    Western  Nettle. 


Fig. 


1275. 


Hesperocnide  tenella  Torr.    Pacif.  R.  Rep.    4:     139.     1857. 


Stems  slender  and  weak,  25-50  cm.  high,  simple  or 
branched,  somewhat  hispid  with  branching  hairs  and 
bristly.  Leaves  1-3  cm.  long,  thin,  ovate,  obtusely  ser- 
rate; petioles  slender,  half  as  long  as  the  leaf  blades; 
flower  clusters  rather  dense,  nearly  glomerate,  shorter 
than  the  petioles ;  calyx  thin,  hispid,  with  hooked  hairs,  in 
fruit  1-1.5  iTim.  long;  achene  membranous,  striately  tu- 
berculate  with  minutely  rough  points. 


On  shaded  caiion  slopes,  and  hillsides,  Upper  Sonoran  Zone; 
Coast  Ranges  from  Napa  County  and  the  central  Sierra  Nevada, 
south  to  San  Diego  County.  March-July.  Type  locality;  Napa 
Valley,    California. 


3.    PARIETARIA  L.  Sp.  PL  1052.    1753. 

Annual  or  perennial  herbs  (some  tropical  species  shrubs  or  trees)  without  stinging  hairs. 
Leaves  alternate,  entire,  3-nerved,  petioled,  without  stipules.  Flowers  m  axillary  glomerate 
clusters,  polygamous,  subtended  by  leafy  bracts.  Calyx  of  the  perfect  flowers  4-parted,  of  the 
pistillate  tubular-ventricose  and  4-cleft  with  connivent  lobes.  Style  slender  or  none;  stigma 
spatulate,  recurved,  densely  tufted.  Achene  ovoid,  smooth  and  shining,  enclosed  in  the  dry 
brownish  nerved  calyx.  [Ancient  Latin  name,  referring  to  the  growth  of  some  species  on 
walls.] 

About  7  species,  widely  distributed.  Besides  the  following  two  others  inhabit  the  eastern  states.  Type 
species,   Parietaria  officinalis  L. 

Involucre  2  or  3  times  as  long  as  the  sepals;   stems  simple   or  sparingly  branched.         1.     P.    pennsylvamca. 
Involucre  very  slightly  surpassing  the  sepals;   stems  much   branched.  2.     P.   flortdana. 

1.    Parietaria  pennsylvanica  Muhl. 
Pennsylvania  Pellitory.     Fig.  1276. 

Parietaria  penvsylvanica  Muhl.;   Willd.    Sp.   PI.     4-:     955. 

1805. 
Parietaria    occidentalis    Rydb.  B'ull.  Torrey  Club  39:     306. 

1912. 

Stems  slender  erect ;  simple  or  branched  at  base, 
gibbous,  pubescent,  1-4  dm.  long.  Leaves  lanceo- 
late or  oblong-lanceolate,  acuminate  at  the  apex, 
narrowed  at  the  base,  25-75  mm.  long ;  petiole 
slender,  usually  much  shorter  than  the  leaves ; 
flowers  glomerate  in  all  but  the  lowest  axils ; 
bracts  of  the  involucre  linear,  2-3  times  as  long 
as  the  sepals ;  sepals  linear-lanceolate ;  achene  1 
mm.  long. 

Moist  shaded  places.  Transition  Zone;  Washington, 
British  Columbia  and  Maine,  south  to  Tennessee,  Mexico 
and  northern  California.  May-Aug.  Type  locality: 
Pennsylvania. 
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2.      Parietaria    floridana    Nutt.      Florida 
Pellitory.     Fig.  1277. 

Parietaria  tioridana  Nutt.   Gen.   2:    208.      1818. 

Stems  very  slender  usually  diffusely  branching 
from  the  base,  10-25  cm.  long,  somewhat  hispid. 
Leaves  5-10  mm.  long  or  more,  broadly  ovate, 
obtuse,  rounded  at  base  or  abruptly  cuneate ;  bracts 
linear  or  linear-lanceolate  acute  about  3  mm.  long; 
sepals  lanceolate  acute,  nearly  equalling  the  bracts  ; 
achene   1  mm.  long. 

Moist  shady  places,  Upper  Sonoran  Zone;  central  Cali- 
fornia to  Lower  California,  also  in  the  southeastern 
states.  March-May.  Type  locality:  "near  St.  Mary's, 
west  Florida."  Parietaria  dehilis  Forst,  to  which  the 
species  has  been  referred  is  a  closely  related  old  world 
species. 


Family  32.    SANTALACEAE. 

Sandalwood  Family. 

Herbs,  shrubs  or  trees,  with  entire  exstipulate  leaves.  Flowers,  perfect  or  uni- 
sexual, axillary  or  terminal.  Calyx  adnate  to  the  base  of  the  ovary  or  disk,  4—5- 
cleft,  valvate  in  the  bud.  Petals  none.  Stamens  as  many  as  the  calyx-lobes  and  op- 
posite them,  inserted  on  the  fleshy  disk.  Style  1,  or  sometimes  none;  stigma 
capitate.  Ovary  1-celled;  ovules  2-4,  suspended  from  the  summit  of  the  central 
placenta.  Fruit  a  drupe  or  nut.  Seed  1,  ovoid  or  globose;  testa  none;  endosperm 
copious ;  embryo  small,  apical. 

About  26  genera  and  250  species  mostly  in  the  tropical   regions. 

1.    COMANDRA  Nutt.  Gen.  1:    157.    1818. 

Smooth  perennial  herbs  (sometimes  parasitic  on  roots)  with  erect  stems  from  a  woody 
base.  Leaves  alternate,  entire,  nearly  sessile.  Flowers  perfect.  Calyx  campanulate,  5-lobed, 
the  tube  lined  with  a  5-lobed  disk.  Stamens  5,  inserted  between  the  lobes  of  the  disk ; 
anthers  attached  to  the  calyx-lobes  by  a  tuft  of  hairs.  Fruit  drupe-like,  crowned  by  the 
persistent  calyx.     [Greek  referring  to  the  hairy  attachment  of  the  anthers.] 

Four   species,   3    in  North   America   and    1    in   Europe.     Type   species,    Co>nandra   umbellata    (L.)    Nutt. 
Flowers   in   terminal   corymbose   or   paniculate    cymes. 

Leaves  oblong,  green;  calyx-tube  prodviced  above  the  globose  fruit.  1.     C.     umbellata. 

Leaves  lanceolate,   very  pale;   calyx-tube   not  produced   above   the   ovoid    fruit.  2.     C.     pallida. 

Flowers    on    axillary   2-3-flowered    peduncles.  3.     C.     lii-ida. 


WTVTV 


1.  Comandra     umbellata     (L.)     Xntt. 


Bastard  Toad-flax. 


Fig.  1278. 


Thcsium   umbellatum   L.   Sp.   PI.    208.      1753. 
Comandra  umbellata  Nutt.  Gen.   1  :     157.      1818. 

Stems  slender,  very  leafy,  usually  branched, 
15—45  cm.  high.  Leaves  sessile,  oblong  or 
oblong-lanceolate,  15-30  mm.  long,  acute  or 
subacute  at  both  ends  ;  cymes  corymbose  at  the 
summit  or  more  commonly  ellipsoid  panicu- 
late, several-flowered,  calyx  greenish  white  or 
purplish,  about  4  mm.  long,  the  lobes  oblong; 
drupe  globose,  5-6  mm.  in  diameter,  the  calyx- 
tube  produced  above  the  drupe  1  mm.  or  more. 

Dry  soil.  Transition  Zone;  British  Columbia  to 
Labrador  south  to  western  Oregon  and  (leorgia. 
Type   locality:   Virginia. 
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2.     Comandra  pallida  A.  DC.  Pale  Comandra. 


Fig. 


1279. 


Comandra  pallida   A.  DC.   Prodr.      14:     636.      1857. 
Comandra   umhellata  pallida  Jones,  Proc.   Calif.    Acad.    II. 

5:     722.      1895. 
Comandra    calif  arnica    Eastw.;     Heller,     Muhlenbergia    2: 

20.      1905. 

Similar  to  the  preceding  species,  but  paler  and 
glaucous,  usually  much  branched.  Leaves  sessile, 
linear  or  linear-lanceolate,  or  the  lower  oblong- 
elliptic,  15-35  mm.  long,  acute;  cymes  few- 
several -flowered,  corymbosely  clustered  at  the  sum- 
mit ;  pedicels  2-4  mm.  long ;  calyx  purplish,  about 
4  mm.  long,  the  lobes  oblong;  drupe  ovoid-oblong, 
6-8  mm.  long,  4-5  mm.,  in  diameter,  the  calyx- 
tube  scarcely  produced  above  the  body  of  the  fruit. 

Dry  soils,  arid  Transition  Zone;  British  Columbia  to 
Manitoba  south  to  the  Sierra  Nevada,  California,  Arizona, 
Texas,  and  Kansas.  Type  locality:  near  Clearwater, 
Idaho.      The   fruits  are  sweet  and   edible. 


3.    Comandra  livida  Richards.    Northern  Comandra.     Fig.  1280. 


Comandra     /iT'u/a     Richards. 
1823. 


App.     Frank.     Journ.      734. 


Stems  slender,  usually  simple,  10-30  cm.  high. 
Leaves  10-25  mm.  long,  oval,  obtuse  at  apex,  nar- 
row at  base,  thin,  green;  short-petioled ;  cymes 
axillary,  few,  or  often  only  1,  1-5-flowered; 
peduncle  shorter  than  the  leaves,  filiform;  flowers 
sessile;  calyx-lobes  ovate;  style  very  short;  drupe 
oblong-globose,  about  6  mm.  in  diameter,  red  and 
edible,  the  calyx-tube  not  produced  above  the  body 
of  the  fruit. 

In  moist  soils,  Canadian  and  Hudsonian  Zones;  Alaska 
to  Newfoundland,  south  to  Washington,  Idaho,  Michigan 
and  New  Hampshire.  Type  locality:  "not  seen  to  the 
northward  of  Great  Slave  Lake." 


Family  33.    LORANTHACEAE. 
Mistletoe  Family. 

Evergreen  shrubs  or  herbs,  parasitic  on  shrubs  or  trees  and  absorbing  food 
from  their  sap  through  specialized  roots  (haustoria).  Stems  dichotomously 
branched,  swollen  at  the  joints  and  bearing  opposite  thick  coriaceous  entire 
exstipulate  leaves,  foliaceous  or  reduced  to  connate  scales.  Flowers  dioecious, 
regular,  clustered  or  solitary,  small  and  greenish.  Petals  none.  Calyx-tube 
adnate  to  the  ovary,  2-5-lobed.  Stamens  equalling  the  calyx-lobes  and  inserted 
ui>on  them;  anthers  2-celled  or  confluently  1-celled.  Ovary  inferior,  1-celled, 
1-ovuled;  style  simple  or  none;  stigma  1.  Fruit  a  berry.  Seed  solitary  with 
glutinous  testa  and  copious  endosperm;  embryo  straight,  terete  or  angled. 

About  21   genera  and  500  species,  widely   distributed,   most   abundant   in  tropical   regions,   where   some   are 


terrestrial. 

.Anthers    1-celled;    pistillate   calyx    2-lobed;    berry   compressed. 

Anthers   2-celled;    pistillate  calyx   3-lobed;   berry   globose. 


1.  Kasoumofskya. 

2.  Fhoradcndron. 
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1.    RAZOUMOFSKYA  Hoffm.    Hort.  Mosq.    1808. 

Plants  yellow  or  greenish  brown  with  fragile  jointed  angled  stems.  Leaves  reduced  to 
opposite  connate  scales.  Flowers  solitary  or  several  from  the  same  axil.  Staminate  flowers 
mostly  3-parted,  compressed.  Anthers  sessile  on  the  calyx-lobes,  circular,  1-celled,  dehiscent 
at  the  base  by  a  circular  slit;  pollen-grains  spinulose.  Pistillate  flowers  ovatv,  compressed, 
2-toothed,  subsessile,  at  length  exserted  on  reflexed  pedicels.  Berry  fleshy,  compressed, 
dehiscing'  clastically  at  the  circumscissile  base.  Cotyledons  very  short.  [Name  in  honor  of 
Alexis  Rasoumofski,  Russian  Botanist.] 

About   10  species;  all  North  American  except  the  type.     Type  species,  Razoumofskya  caucasica  Hoffm. 
Staminate  flowers  paniculate,   nearly  ail  terminal   on  distinct  peduncle-like  joints.  1.     R.     americana. 

Staminate  flowers  in  simple  or  compound   spikes,  2-4   mm.   thick. 

Stems  stout,  6-12  cm.  long.  ■,■  r,- 

Staminate  spikes  stout,   3-4  mm.   thick,  usually   over   1   cm.   long;   plants  parasitic  on^Finus^^^ 

Staminate  spikes  slender,  2  mm.  thick,  less  than  1  cm.   long. 
Plants  parasitic  on  piiion  pines. 
Plants  parasitic  on  Abies, 
Stems  slender,   1-2  mm.   thick,   1-4  cm.   long.  ' 

Stems  well  branched,   2-4   cm.   long. 
Plants   parasitic   on    Larix. 
Plants  parasitic  on   Tsuga. 
Stems   nearly  simple,    1-2   cm.   long;   parasitic   on  Pseudotsuga. 

L    Razoumofskya  americana 
(Nutt.)  Coville.    American  Dwarf 


2.  R.     campylopoda. 

3.  R.     divaricata. 

4.  R.    abietina. 


R.    laracis 
R.     tsiigcnsis. 


7.     R.     douglasn. 


Mistletoe. 


Fig.  1281, 


Arceuthobium      americanum      Nutt.;      Engelm. 

Bost.    Journ.   Nat.  Hist.    6:     214.      1850. 
Rasoumofskya    americana    Coville,    Contr.    Nat. 

Herb.    4:     192.     1893. 

Stems  slender,  dichol!bmously  or  ver- 
ticillately  much  branched,  greenish  yel- 
low, the"  staminate  plants  often  6-10  cm. 
long,  with  stems  1-2  mm.  thick  at  base, 
tlie  pistillate  plants  much  shorter,  15-30 
mm.  long ;  staminate  flowers  terminal_  on 
distinct  peduncle-like  joints,  paniculate,  2 
mm.  broad;  calyx-lobes  3,  round-ovate, 
acutish;  pistillate  flowers  smaller;  fruit 
2  mm.  long,  bluish. 

Parasitic  on  Pinus  contorta  and  P.  divari- 
cata; British  Columbia  to  Colorado  and  Cali- 
fornia. Type  locality:  on  Pinus  contorta, 
Oregon. 


2.    Razoumofskya    campylopoda    (Engelm.)    Kuntze 

Mistletoe.    Fig.  1282. 


Western    Dwarf 


Bost. 


Arceuthobium       camp\iopodium       Engelm. 

Journ.   Nat.  Hist.    6:    214.     1850. 
Arceuthobium     occidentale     Engelm.     U.    S.     Geol. 

Surv.  West  100th  Merid.    6:    254.     1878. 
Razoumofskya   occidentalis   Kuntze,    Rev.    Gen.    PI. 

2:    587.     1891. 
Razoumofskya  campylopoda  Kuntze,   Rev.  Gen.  PI. 
2:    587.     1891. 

Staminate  plants  stout,  dichotomously 
branched,  6-12  cm.  high,  greenish  brown, 
the  stems  4  mm.  thick  at  base,  the  pistillate 
plants  often  higher,  but  usually  more  slen- 
der and  darker.  Spikes  of  the  staminate 
flowers  2  to  a  joint,  the  pairs  usually  well 
separated  or  sometimes  crowded,  simple, 
mostlv  over  1  cm.  long,  2.5-3  mm.  thick, 
with  mostly  7-8  joints;  calyx-lobes  of  the 
staminate  flowers  4,  rarely  3  or  5,  oblong- 
ovate,  acutish,  about  3  mm.  long;  fruit  4-5 
mm.  long,  bluish,  drooping  on  the  curved 
pedicels. 

Parasitic  on  Pinus  ponderosa,  P.  jeffreyi,  P. 
radiata,  P.  coulteri.  and  P.  sabiniafxa;  Idaho,  south 
to  southern  California.  The  plants  on  P.  radiata 
and  P.  sabiniana  have  the  staminate  spikes  more 
crowded  and  often  compound.  Type  locality:  "Ore- 
gon,  on  Pinus  ponderosa." 
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4.     Razoumofskya  abietina 

(Eiigelm.)  Abrams.     Fir  Dwarf 

Mistletoe.     Fig.  1284. 

Arceuthobiuni    abietinuin    Engelm.;    Proc.    Am. 

Acad.    8:    401.     1872,  nomen  midum. 
Arceuthobiuni    douglasii   abietinuin    Engelm.    in 

S.  Wats.    Bot.  Calif.    2:     106.      1880. 

Arceuthobium  occidentale  abietimim  Engelm.  in 
S;  Wats.    Bot.  Calif.  2:    107.     1880. 

Razoumofskya    douglasii   abietina     Greene,     FI. 
Fran.  341.     1892. 

Racojimofskya   occidentalis   abietina   Howell   FI. 
N.  W.  Am.   1 :    609.     1902. 

Staminate  plant  rather  stout,  spread- 
ing, greenish  brown  or  tinged  witli  yel- 
low, 5-10  cm.  high;  the  stems  2-3  mm. 
thick  at  base ;  pistillate  plants  usually  a 
little  higher  and  darker ;  staminate  spikes 
not  crowded  on  the  branches,  6-8  mm. 
long,  2-2.5  mm.  thick,  6-7-jointed;  calyx- 
lobes  7;  staminate  flowers  usually  4, 
ovate,  2  mm.  long ;  fruit  3-4  mm.  long. 

Parasitic  on  species  of  Abies;  Washington 
to  California  and  Utah.  Type  locality:  Sierra 
Valley,  California,  on  Abies  concolor.  There 
are  no  essential  differences  between  the  plants 
on  Abies  concolor,  which  were  described  by 
Engelmann  as  a  variety  of  R.  douglasii  and 
those  on  Abies  grandis,  which  he  lirst  consid- 
ered a  species  but  later  published  as  a  variety 
of  R.  occidentalis. 


3.     Razoumofskya  divarcata 

(Engelm.)   Coville.     Piiion  Dwarf 
Mistletoe.     Fig.   1283. 

Arceuthobiuni    divaricatum    Engelm.    U.     S.     Geol. 
Surv.   100th   Merid.   6:     253.      1878. 

Rasoumofskva  divaricata  Coville,  Co-ntr.  Nat.  Herb. 
4:     192.     1893. 

Staminate  plants  rather  stout,  much 
branched,  olive  green,  or  brown,  5-10  cm. 
high,  the  stem,  2-3  mm.  thick  at  base,  the 
branches  spreading,  often  flexuous  or  re- 
curved ;  the  pistillate  plants  similar.  Stam- 
inate spike  very  slender,  scarcely  2  mm. 
thick,  mostly  6-8  mm.  long,  with  5-6  joints; 
calyx-lobes  of  staminate  flowers  3,  ovate 
acute ;  fruit  3-4  mm.  long. 

Parasitic  on  Piiion  pines;  eastern  slopes  of  the 
Sierra  Nevada,  California  to  Colorado,  northern 
Mexico,  and  Lower  California.  Found  in  Cali- 
fornia on  Pinus  monophylla  and  to  be  expected 
on  Finns  quadrifoHa.  Type  locality:  on  Finns 
edulis  and  F.  monophylla,  "from  southern  Colo- 
rado through  New   Mexico  to  Arizona." 


5.     Razoumofskya  laricis  Piper. 


Larch  Dwarf  Mistletoe. 


Fig. 


1285. 


Razoumofskya   douglasii  laricis  Piper,    Contr.    Nat. 
Herb.  11  :     223.      1906,    nomen    nudum. 

Razoumofskya    laricis   Piper,    Piper    &   Beattie,    FI. 

Southeast.  Washington.    80.     1914. 

Arceuthobiuni   douglasii  laricis   M.    E.   Jones,    Bull. 
Univ.  Montana  Biol.   ser.   15:     25.      1910. 

Staminate  plants  divaricately  branched, 
greenish  yellow,  3-5  cm.  high,  the  stems 
about  2  mm.  thick  at  base ;  scales  very  acute ; 
calyx-lobes  of  the  staminate  flowers  3,  ovate, 
acutish,  2  mm.  long;  fruit  about  4  mm.  long. 

Parasitic  on  Lari.v  occidentalis.  Washington  to 
Montana,  south  to  Oregon.  Type  locality:  Mt. 
Adams,  Washington. 
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6.    Razoumofskya  tsugensis  Rosend.    Hemlock  Dwarf  IMistletoe.   Fig.  1286. 


Raaoumofskya  tsugensis  Rosend.  Minn.  Bot.  Stud- 
ies III.    2:    272.     1903. 

Rasoiimofskya  douglasii  tsugensis  Piper,  Contr.  Nat. 
Herb.    11:     222.      1906. 

Arceuthobium  douglasii  tsugensis  M.  E.  Jones, 
Bull.  Univ.  Montana  Biol.  ser.  15:    25.     1910. 

Staminate  plants  paniculately  branched,  or 
dichotomously  branched  above,  4-10  cm. 
high,  brownish  yellow,  the  stems  about  1.5 
mm.  thick  at  base;  pistillate  plants  shorter, 
usually  less  branched  and  darker ;  calyx- 
lobes  of  the  staminate  flowers  4,  suborbicu- 
lar,  abruptly  acute  at  apex ;  fruit  4-5  mm. 
long. 

Parasitic  on  Tsuga;  western  British  Columbia 
and  Washington.  Type  locality:  on  Tsuga 
heterophylla  (Raf.)  Sarg.  Vancouver  Island,  Brit- 
ish   Columbia. 


7.    Razoumofskya  douglasii  (Engelm.)  Kuntze. 

Fig.  1287. 


Douglas's  Dwarf  Mistletoe. 


Arceuthobium  douglasii  Engelm.    U.  S.  Geol.  Surv. 

100th  Merid.    6:     253.     1878. 
Razoumofskya   douglasii  Kuntze,   Rev.   Gen.   PI.   2 : 

587.     1891. 

Staminate  plant  slender,  1-3  cm.  high, 
greenish  yellow;  stems  about  2  mm.  thick 
at  base,  dichotomously  branched,  the 
branches  simple  or  with  accessary  branches 
behind  the  first ;  calyx-lobes  of  the  stamin- 
ate flowers  round-ovate,  2  mm.  long;  fruit 
5  mm.   long. 

Parasitic  on  Pseudotsuga  ta.vifolia.  Washing- 
ton to  Montana  south  to  California,  Arizona  and 
New  Mexico.  It  has  not  been  collected  on 
Pseudotsuga  macrocar[^a.  Type  locality:  Santa  Fe 
River,   New   Mexico. 

Razoumofskya  cyanocarpa  A.  Nels. ;  Rydb.  Fl. 
Colo.  100,  101.  1906.  Stems  greenish  yellow,  2-3 
cm.  high,  much  branched;  calyx-lobes  usually  3, 
ovate.  Parasitic  on  Pinus  flexilis.  Wyoming  and 
Colorado.  To  be  expected  on  this  host  in  Cali- 
fornia, but  not  yet  reported. 


2.    PHORADENDRON    Xiitt.  Joiirn.  Acad.   Phila.  II.     1:     185.     1848. 

Woody  plants  with  terete  usually  jointed  and  brittle  stems.  Leaves  foliaceous,  entire, 
faintly  nerved,  or  reduced  to  connate  scales.  Flowers  sunk  in  the  jointed  rachis,  usually  several 
in  the  axil  of  each  bract.  Staminate  flowers  with  a  mostly  3-lobed  globose  calyx,  bearing  a 
sessile  transversely  2-celled  anther  at  the  base  of  each  lobe.  Pistillate  flowers  with  a  similar 
calyx-adnate  to  the  inferior  ovary.  Berry  sessile,  ovoid,  or  globose,  fleshy.  [Greek  meaning 
tree-thief,  from  the  parasitic  habit.] 

About    100    species,    all    American    and   chiefly   tropical.      Type   species,    Phoradendron    californicum    Nutt. 

Pistillate  flowers   2   on   each   joint. 

Leaves   represented  by   short  thin   scales. 

Herbage   canescent;   spikes   several-jointed. 
Herbage   glabrous;   spikes    1 -jointed. 

Scales  obscurely  constricted  but  not  grooved  at  base. 
Scales  conspicuously   constricted,   grooved   at  base   as   if   by   a   string. 
Leaves   oblanceolate-spatulate. 

Leaves  usually    12-20  mm.  long;   on  Sabina  and   Cupressus. 
Leaves  usually  25-35  mm.  long:  on  Abies. 
Pistillate  flowers   6   or  more   on  each  joint. 

Joints  of  staminate  spikes  6-15  mm.  long,  20-30-flowered. 
Herbage  glabrous  or  very  sparsely  short-villous. 
Herbage  canescently   short-villous. 
Joints  of  staminate  spikes  5  mm.  long,  about  12-flowered;   on  Quercus. 


1.     P.     californicum. 


2. 
3. 

4. 

5. 


6. 
7. 
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1.      Phoradendron  californicum  Nutt.    California  Mistletoe.     Fig.  1288. 


Phoradendron  californicum  Nutt.    Journ.  Acad.   Phila.  II. 
1:     185.     1848. 

Plants  with  elongated  branching  terete  stems, 
4-8  mm.  long,  rather  slender,  puberulent,  becom- 
ing glabrous  in  age,  internodes  15-30  cm.  long. 
Leaves  reduced  to  short  thin  acute  scales,  not  dis- 
articulating from  the  stem;  spikes  axillary,  mostly- 
solitary,  5-10  mm.  long,  with  about  4  joints;  fruit 
reddish  pink,  fragrant. 

Parasitic  on  various  desert  shrubs,  but  most  common 
on  Prosopis  and  never  on  conifers.  Lower  Sonoran  Zone; 
Mohave  I>esert,  southern  California  and  Arizona  south 
to  Sonora  and  Lower  California.  Type  locality:  "moun- 
tains of  Upper  California.  Parasitic  on  the  trunks  and 
branches    of   a   Stroinbocarptis." 

Pharadendron  californicum  distans  Trel.  Monogr. 
Phoradendron,  21,  1916.  Differs  from  the  type  in  its 
elongated  fruiting  spikes  with  distinctly  separated  whorls 
of  fruit.  Perhaps  only  a  form  having  a  similar  range  and 
occurring  on  the  same  hosts. 


2,     Phoradendon  libocedri   (Engelm.)   Howell.. 
Libocedrus  Mistletoe.     Fig.  1289. 

Phoradendron   junipcrinum    libocedri   Engelm.    in    S.    Wats.    Bot. 

Calif.    2:     105.     1880. 
Phoradendron  libocedri  Howell  Fl.  N.  W.   Am.  1 :    608.     1902. 

Plants  much  branched,  pendent,  yellowish  green,  3-5 
cm.  long,  glabrous,  the  branches  somewhat  quadrangular, 
the  internodes  10-15  mm.  long,  cellular-granulated. 
Leaves  reduced  to  scales,  thick,  half -ovate,  obtuse,  about 
1  mm.  long,  obscurely  restricted  at  base;  spikes  solitary, 
2-3  mm.  long,  1-jointed,  scales  and  calyx-lobes  sparsely 
short  ciliate,  otherwise  glabrous,  fruit  straw-colored,  3 
mm.  in  diameter. 

Parasitic  on  Libocedrus:  southern  Oregon  to  northern  Lower 
California.  Type  locality:  Duffield's  Ranch,  Sierra  Nevada, 
California. 


4 


3.     Phoradendron  ligatum  Trel.     Con- 


stricted Mistletoe. 


Fig. 


1290. 


Phoradendron   ligatiim   Trel.    Monogr.    Phoradendron.    24. 
1916. 

Plants  branched  and  compact,  15-25  cm.  high; 
yellowish  green,  glabrous,  the  branches  soinewhat 
quadrangular,  the  internodes  10-15  inin.  long  cel- 
lular-granular. Leaves  reduced  to  scales  nearly 
semiorbicular,  sharply  constricted-grooved  at  base, 
about  1  mm.  long;  spikes  solitary  in  the  axils, 
about  2  mm.  long,  1-jointed,  glabrous  except  for 
the  short  cilia  on  the  scales  and  calyx-lobes  ;  fruit 
not  known. 

Parasitic  on  Sabina;  eastern  Oregon  to  southern  Cali- 
fornia, also  in  the  plateau  region  of  northern  Mexico. 
Closely  related  to  the  Rocky  Mountain  P.  juniperinum 
Engelm.,  from  which  it  differs  primarily  by  the  con- 
stricted bases  of  the  scales.  Type  locality:  Crook  County, 
Oregon. 
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4.    Phoradendron  densum  Torr.   Dense  Mistletoe.    Fioj.  129L 

Phoradendron    densum    Torr.;     Trel.     Monogr. 
Phoradendron   27.      1916. 

Plants  much  branched  and  dense,  10- 
25  cm.  high,  the  stem  often  5-7  mm. 
thick  at  base,  glabrous,  the  internodes 
10-15  mm.  long,  terete  or  nearly  so. 
Leaves  obanceolate  usually  very  obtuse, 
9-15  mm.  long,  4-6  mm.  wide;  spikes 
sometimes  clustered,  about  3  mm.  long, 
1-2-jointed,  the  staminate  about  12-flow- 
ered;  fruit  straw-colored,  subglobose, 
about  4  mm.  in  diameter. 

Parasitic  on  Sabina  and  Cupressus;  Lake 
County,  Oregon,  south  to  San  Diego  County, 
California,  and  Arizona.  This  species  has  been 
confused  with  the  Mexican  species  P.  hoi- 
leanum  Eichler.  Type  locality:  Mt.  Shasta, 
California.  The  plants  on  Cupressus  usually 
have  larger  leaves  than  those  on  Sabina  and 
are  more  or  less  intermediate  between  this 
species  and  P.  pauciflorum  Torr.  to  which 
Trelease   refers  them. 

5.    Phoradendron   pauciflorum    Torr.     Fir  Mistletoe.   Fig.  1292. 

Phoradendron     pauciiioriim    Torr.     Pacif.    R.     Rep.     4: 
134.     1857. 

Plants  with  stout,  nearly  terete  stems  and 
branches,  20-30  cm.  long,  the  main  stem  often 
6-7  mm.  thick  at  base,  the  internodes  15-40  mm. 
long,  glabrous,  somewliat  granular-varnished. 
Leaves  oblanceolate-elliptic,  obtuse  20-35  mm. 
long,  5-8  mm.  wide;  spikes  mostly  solitary,  4-5 
mm.  long  and  1-jointed,  or  longer  and  2-jointed; 
joints  of  the  staminate  spikes  about  8-flowered, 
or  sometimes  more,  those  of  the  pistillate  2- 
flowered;  fruit  straw-colored,  subglobose,  4  mm. 
in  diameter. 

Parasitic  on  Abies  concolor;  Sierra  Nevada,  Cali- 
fornia to  Lower  California  and  Arizona.  Type  local- 
itv:    Duffield's   Ranch,    Sierra    Nevada,    California. 


6.     Phoradendron  coloradense  Trel. 
Colorado    Desert    Mistletoe.     Fig. 
1293. 

Phoradendron    coloradense    Trel.    Monogr.    Phora- 
dendron  39.      1916. 

Plants  stout,  3-6  dm.  high,  with  the  in- 
ternodes 3-4  cm.  long,  5-6  mm.  thick,  mi- 
nutely canescent,  soon  becoming  glabrous. 
Leaves  oblanceolate-obovate,  very  obtuse, 
3-6  cm.  long,  15-25  mm.  wide,  glabrous, 
cuneately  petioled;  spikes  3-5  cm.  long, 
glabrous,  with  about  3  joints,  the  pistillate 
joints  6-flowered,  the  staminate  20-30-flow- 
ered ;  fruit  white,  subglobose,  about  5  mm. 
in   diameter. 

Parasitic  on  Prosopis;  desert  regions  of 
southern  California  and  Arizona,  from  The 
Needles  to  Yuma.  Type  locality:  Fort  Yuma, 
Arizona. 
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7.    Phoradendron  longispicum  Trel.    Long-spiked  Mistletoe.    Fig.  1294. 


Phoradcndron    longispicum    Trel.     Monogr.    Phoradendron 

39.      1916. 
Phoradendron  longispicum  cyclophyllum  Trel.   lac.   cit.   40. 

1916. 

Plants  stout,  4-6  cm.  long,  the  internodes 
canescently  velvety-tomentose,  3-5  cm.  long. 
Leaves  elliptic-obovate  to  oblanceolate  4-6  cm. 
long,  2-3  cm.  wide,  velvety-tomentose  to  nearly 
glabrous  and  glossy,  cuneately  petioled;  spikes  15- 
30  mm.  long,  short-villouSj  the  pistillate  joints  12- 
flowered,  the  staminate  about  20-flowered;  fruit 
white,  tinged  with  pink,  about  4  mm.  in  diameter, 
in  rather  distinct  whorls. 

Parasitic  on  various  deciduous  trees,  Salix,  Populus, 
Juglans,  Platanus,  Fra.rinus;  Sacramento  Valley  south  to 
San  Diego  County,  California  and  Arizona.  Type  local- 
ity:    Sacramento    Valley. 


_L 
2 


Fig.  1295. 


8.    Phoradendron    villosum   Nutt.     Hairy   Mistletoe. 

Phoradendron  villosum   Nutt.   Journ.  Acad.   Philad. 

II.     1:     185.      1848. 
Phoradendron    -navcscens    villosum    Engelm.    U.    S. 

Geol.  Surv.  100th  Merid.  6:    252.     1878. 

Plants  stout,  3-6  cm.  high,  its  internodes 
2-3  cin.  rarely  4  cm.  long,  densely  short- 
villous.  Leaves  oblanceolate-obovate,  3-4 
cm.  or  rarely  5  cm.  long,  15-20  mm.  or 
rarely  30  mm.  wide,  short-villous ;  petioles 
cuneate,  3-5  mtn.  long ;  spikes  often  clus- 
tered, 10-15  mm.  long,  short-villous  3- 
jointed,  the  pistillate  joints  6-flowered,  the 
staminate  12-flowered ;  fruit  pinkish  white, 
somewhat  short-villous  at  apex,  4  mm.  in 
diameter,  in  close  whorls. 

Parasitic  on  various  species  of  Quercus,  but 
also  sometimes  occurring  on  Umbellularia, 
Arctostaphylos,  and  Aesculus;  Willamette  Valley, 
Oregon,  south  to  Lower  California.  Type  locality: 
Willamette   Valley,    Oregon. 


Family  34.    ARISTOLOCHIACEAE. 

Birth  WORT  Family. 

Low  caulescent  or  often  acaulescent  herbs,  or  twining  shrubs  with  bitter  tonic  or 
stimulating  properties  and  sometimes  aromatic.  Leaves  alternate  or  basal,  petioled, 
mostly  cordate  or  reniform  and  entire.  Flowers  axillary  or  terminal,  solitary  or 
clustered,  perfect,  regular  or  irregular.  Calyx-tube  mostly  adnate  to  the  ovary; 
calyx-lobes  3  or  6.  Petals  none.  Stamens  5-12,  more  or  less  united  to  the  style, 
anthers  2-celled,  adnate,  extrorse.  Ovary  wholly  or  partly  inferior,  6-celled,  with 
parietal  placentae;  ovules  numei'ous  in  each  cavity,  anatropous.  Fruit  a  many- 
seeded  mostly  6-celled  capsule.  Seeds  angled  or  compressed,  smooth  or  wrinkled, 
usually  with  a  large  fleshy  raphe ;  embryo  minute ;  endosperm  fleshy. 

Six  genera  and  about  200  species,  of  wide  distribution.  The  affinity  of  the  family  is  uncertain,  but 
probably  it  is  more  akin  to  the  Cucurhitaceae,  than  the  families  with  which  it  is  associal'ed  in  prevailing 
schemes  of  classification. 

Acaulescent   herbs;    calyx   regular,    3-lobed;    stamens    12.  1.     Asarum.     _ 

Caulescent  herbs  or  twining  shrubs;  perianth  irregular;   stamens  6.  2.     AristoCochta. 
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1.    ASARUM  [Tourn.]   L.  Sp.  PI.  442.    1753. 

Acaulescent  perennial  herbs,  with  aromatic  creeping  rootstocks  bearing  2  or  3  scales  and 
thick  fleshy  roots.  Leaves  basal,  long-petioled,  cordate,  mostly  ovate  or  orbicular.  Flowers 
solitary  large,  borne  in  the  lower  axils  very  near  the  ground  on  a  short  peduncL'.  Calyx  regu- 
lar, 3-cleft  or  3-parted,  campanulate.  Stamens  12,  with  short  stout  filaments,  fhe  connectives 
of  the  anthers  prolonged  into  a  point.  Capsule  rather  fleshy,  crowned  by  the  persistent  calyx, 
globose,  bursting  irregularly  or  loculicidally  dehiscent;  seeds  large,  compressed.  [The 
ancient  name,  of  obscure  derivation.] 

About    20    species,    natives    of    the    North    Temperate    Zone.      Besides    the    following,    4    others    occur    in 
extreme  'eastern   North   America.      Type   species,   Asariim   europaeum   L. 

Calyx-lobes    long-attenuate. 

Terminal  appendages  longer  than  the  pollen-sacs.  1.  A-  hartwegi. 

Terminal  appendages  much  shorter  than  the  pollen-sacs.  2.  A.  caudatiim. 

Calyx-lobes  obtuse  or  merely  acute,  not  attenuate.  3.  A.  lemmoni. 


1.      Asarum  hartwegi  S.  Wats. 

Asaniin    hookeri    major    Ducharte,     in    DC.    Prodr. 

15':     424.      1864. 
Asarum   hartzvegi   S.    Wats.    Proc.   Am.    Acad.    10: 

463.      1875. 
Asarum  major  Coville,  Contr.  Nat.  Herb.    4 :     192. 

1893. 

Rootstock  often  much  branched  and 
tufted,  rather  stout.  Leaves  evergreen,  cor- 
date with  large  rounded  auricles,  5-15  cm. 
long,  and  nearly  as  broad,  usually  acute, 
glabrous  and  mottled  above  or  rarely 
sparsely  pubescent  on  the  veins,  the  mar- 
gins ciliate ;  petioles  floccose ;  peduncles 
stout,  15-25  mm.  long;  calyx  brownish  pur- 
ple, floccose  without,  pubescent  within,  the 
tube  wholly  adnate  to  the  ovary,  about  12 
mm.  broad,  the  lobes  ovate,  narrowed  to  an 
elongated  linear  apex,  25-65  mm.  long;  the 
prolonged  free  apex  of  the  connective  as 
long  or  twice  as  long  as  the  anther;  styles 
shorter  than  the  stamens,  nearly  distinct ; 
seeds  ovate,  4  mm.  long. 

Coniferous  forests.  Arid  Transition  Zone;  Sis- 
kiyou Mountains,  southern  Oregon  to  the  southern 
Sierra  Nevada,  not  found  in  the  California  Coast 
Ranges.  Type  locality:  central  Sierra  Nevada, 
probably   on  the  American   River. 


Hartweg's  Wild  Ginger. 


Fig. 


1296. 


2.    Asarum  caudatum  Lindl.    Long-tailed  Wild  Ginger.    Fig.  1297. 


<^^ 


Asarum     caudatum    Lindl.    Bot.    Reg.     17  :       under   pi. 

1399.      1831. 
Asarum   hookeri  Field.   &   Gardn.    Sert.    Plant.     1:     pi. 

32.      1844. 


Rootstocks  slender,  elongated,  branching. 
Leaves  2  at  a  node,  cordate-reniform,  evergreen, 
4-12  cm.  long,  acute  or  acutish  or  sometimes 
obtuse,  dark  green  above  and  sparingly  short- 
pubescent  at  least  on  the  veins  ;  petioles  floccose- 
woolly  to  glabrous;  peduncles  slender,  15-30 
mm.  long;  calyx  brownish  purple,  floccose 
woolly  to  nearly  glabrous  without,  purplish  pu- 
bescent within;  calyx-tube  entirely  adnate  to  the 
ovary,  about  1  cm.  broad;  calyx-lobes  oblong, 
more  or  less  long-attenuate,  25-85  mm.  long; 
the  prolonged  apex  of  the  connective  much 
shorter  than  the  anther;  styles  united,  equalling 
the  stamen;  seeds  ovate,  3  mm.  long. 


Moist  shaded  woods.  Transition  Zone;  British 
Columbia  and  Idaho  south  to  the  Blue  Mountains,  and 
in  the  Coast  Ranges  to  the  Santa  Cruz  Mountains, 
California.  Type  locality:  Fort  Vancouver,  Wash- 
ington. 
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3.    Asarum  lemmoni  S.  Wats. 


Lemmon's  Wild  Ginger. 


Fig. 


1298. 


Asarum    lemmoni   S.    Wats.    Proc.    Am.    Acad.    14: 
294.     1879. 

Rootstocks  slender,  elongated,  bearing  2 
leaves  at  a  joint.  Leaves  cordate-reniform, 
4-8  cm.  long,  and  usually  a  little  broader, 
rounded  at  the  apex,  dark  green  and  glabrous 
above,  ciliate  on  the  margins,  the  lower  sur- 
face and  the  petioles  more  or  less  floccose ; 
peduncle  slender,  about  2  cm.  long;  calyx 
about  8  mm.  broad,  brownish  purple ;  the 
lobes  ovate,  merely  acute,  8-10  mm.  long ; 
the  prolonged  free  apex  of  the  connective 
much  shorter  than  the  anther;  styles  united. 

Coniferous  forests,  Transition  Zone;  Sierra  Ne- 
vada, from  Plumas  to  Tulare  Counties,  California. 
Much  less  common  than  A.  hartwegi.  Type  local- 
ity:   Sierra  County,   California. 


2,    ARISTOLOCHIA  [Toitrn.]  L.  Sp.  PI.  960.    1753. 

Perennial  erect  climbing  or  twining  herbs  or  shrubs.  Leaves  alternate,  cordate,  entire  or 
lobed,  palmately  nerved.  Flowers  solitary  or  clustered,  irregular,  greenish  or  lurid  purple. 
Calyx  more  or  less  adnate  to  the  ovary,  the  tube  usually  inflated  around  the  style  and  con- 
tracted at  the  throat,  deciduous,  the  limb  spreading  or  reflexed  entire,  3-6-lobed  or  appendaged. 
Stamens  usually  6 ;  anthers  sessile  adnate  to  the  short  style  or  stigma.  Ovary  6-celled  with  6- 
parietal  placentae.  Styles  3-6-lobed.  Capsule  naked,  septicidally  6-valvied.  Seeds  compressed, 
their  sides  flat  or  concave.     [Named  for  its  reputed  medicinal  properties.] 

About  200  species,  widely  distributed   in  tropical  and   temperate  regions.      Besides   the   following   about   9 
other    species   inhabit   eastern    and    southern    United    States.      Type    species,   Aristolochia   rotunda,   L. 


1.    Aristolochia    californica    Torr.     California  Pipe-vine.     Fig.  1299. 

Aristolocliia  californica  Torr.  Pacif.  R.  Rep.  4: 
128.      1857. 

Stems  woody,  climbing  to  a  height  of 
3-4  m.,  the  slender  branches  more  or  less 
pubescent  or  short-tomentose.  Leaves 
ovate-cordate,  4-15  cm.  long  acutish  or 
obtuse,  tomentose  on  both  surfaces ; 
petioles  slender,  15-45  mm.  long ; 
peduncles  slender,  solitary,  with  a  small 
f  oliaceous  bract  near  the  middle ;  calyx- 
tube  closely  doubled  on  its  self  near  the 
middle,  strongly  saccate,  greenish  purple, 
20-40  mm.  to  the  top  of  the  curviture, 
10-15  mm.  broad,  the  limb  2-lipped;  ovary 
linear-clavate ;  capsule  obovate,  narrow  to 
a  slender  base,  30-40  mm.  long,  6-winged ; 
seeds  deeply  concave. 

Stream  banks  and  bord'ers  of  lakes.  Upper 
Sonoran  Zone;  foothills  at  the  head  of  Sacra- 
mento Valley  south  to  Eldorado  and  Monterey 
Counties,  California.  Type  locality:  near  Corte 
Madera,    California. 
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244 

geminata 

154 

hookcriana 

63 

iaeve 

243 

howellii 

154 

lasiocarpa 

66 

lanccolatiDii 

240 

humilis 

150 

lozviana 

67 

inolle 

241 

liyrmalis 

154 

macrocarpa 

64 

occidcntale 

241 

idahoensis 

155 

magnifica 

67 

violle 

241 

indica 

144 

shastensis 

67 

parishii 

242 

in  flat  a 

153 

mensiesii 

62 

Iaeve 

243 

lati  folia 

148 

mitcronata 

64 

pringlei 

244 

Icpida 

155 

nobilis 

68 

psciidorepens 

242 

littoralis 

147 

uiagiiifica 

67 

pungens 

244 

long  i  folia 

145 

pattoniana 

63 

repens 

241 

longiligula 

154 

pice  a 

65 

riparium 

240 

hit  OS  a 

147 

shastensis 

67 

saxicola 

244 

maritima 

151 

subalpina 

66 

smithii 

241 

viicrophylla 

153 

fallax 

66 

molle 

241 

major 

153 

trigana 

62 

spicatum 

244 

miliacea 

135 

venusta 

68 

inerme 

242 

nana 

153 

williamsouii 

63 

molle 

241 

occidentalis 

152 

Achyrodes 

196 

piiberulcntiini 

244 

oregonensis 

155 

(Lamarckia) 

pubescens 

244 

pal  lens 

152 

aureum 

196 

sitbvillosnin 

240 

foliosa 

152 

Acrostichiim 

tenerum 

242 

palustris 

151 

mar  ant  a  e 

32 

longifoliiim 

242 

pringlei 

152 

chrysophylhim 

20 

triticeum 

239 

racemosa 

139 

Adiantum 

23 

z'ascyi 

244 

scabra 

154 

capillus- 

violaceum 

243 

retrofracta 

149 

veneris 

23,24 

andinum 

243 

rossae 

153 

emarginatum 

24 

major 

242 

scabra 

154 

jordani 

24 

Agrostis 

148 

scabriuscula 

154 

modesliim 

24 

aequivalvis 

149 

scouleri 

153 

pedatum 

air  aides 

145 

shied  eana 

155 

aleuticum 

24 

alba 

151 

spica-venti 

155 

rangifcriniini 

24 

marifima 

151 

stolonifera     148,  150 

Aegilops 

albicans 

•  153 

tenuiciilmis 

155 

hystrix 

254 

ainpla 

153 

erecta 

155 

incurva 

239 

aspcra 

145 

tenuis 

155 

incurvata 

239 

as  peri  folia 

153 

thurberiana 

150 

Agave 

459 

attcmiata 

155 

variabilis 

153 

americana 

459 

breviculmis 

153 

varians 

153 

consociata 

460 

californica 

153 

vcntricosa 

156 

deserti 

460 

canina 

verticillata 

150 

shawii 

461 

aequivalvis 

149 

Aira 

164 

utahensis 

460 

composita 

145 

atropurpurea 

165 

Agropyron 

239 

cruciata 

176 

caespitosa 

165 

arenicola 

249 

cryptandrus 

146 

capillar  is 

166 

Aira 

caryophyllea  166 
cristata           169,  170 

•  danthonioides  164 

elongata  164 

holciformis  165 

latifolia  165 

obtusata  169 

pollens  169 

praecox  166 

spicata  168 

subspicata  168 

Alisma  98 

brcvipcs  98 

calif  ornicmn  99 

cordifolia  100 

geyeri  98 
plantago-aquatica  98 

rostraturn  99 

siibcordatum  98 

Alismaceae  97 

Allium  380 

acuminatum  390 

cuspidatum  390 

gracile  39  A 

ambiguum  384 

ampeloprasum  380 

amplectens  394 

anceps  386 

aberrens  387 

atrorubens  389 

attenuifoliuni  394 

austinae  392 

bidzvelliae  391 

bisceptrum  392 

bolanderi  395 

stenanthum  395 

breweri  385 

burlewii  388 

campanulatum  391 

cernuum  382 

collinum  393 

concintuim  388 

crenulatum  387 

crispum  395 

crocca  398 

cusickii  387 

davisiae  391 

decipicns  389 

dichlamydeum  394 

douglasii  383 

var.  (3  387 

falcifolium  385 

brezveri  385 

fibrillum  393 

iimbriatum  389 

geyeri  383 

tenerum  383 

haematochiton  383 

hcndcrsonii  383 

hickmani  393 

hyalinum  396 

hickmani ,  393 

praecox  396 

intactnm  390 


537 


538 
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Allium 

iiiyonis 

389 

kcsslcri 

390 

lacunosum 

391 

lemmoni 

392 

macrum 

385 

madidum 

384 

maritiimim 

397 

viarviiiii 

383 

moiiospcr)iiitJii 

394 

m  otitic  old 

389 

murrayanum 

390 

nevadense 

393 

nevii 

391 

obtusum 

388 

occidcntale 

394 

parishii 

389 

parryi 

390 

parvum 

384 

brucae 

388 

peninsulare 

395 

crispum 

395 

piersoni 

389 

platycaule 

388 

platyphyllum 

387 

pleianthum 

386 

praecox 

396 

recurz'atitjii 

382 

sanbornii 

390 

scillioides 

383 

serratum 

394 

sibiricum 

382 

stcnantlnim 

395 

tolmiei 

387 

tribracteatum 

384 

andei'soni 

384 

tilingi 

400 

unifolium 

396 

lactcum 

396 

validum 

382 

vancouvcrcnsc 

387 

watsoni 

386 

Alios  or  us 

viucroiiatus 

31 

Alnus 

513 

incana 

viresccns 

514 

occidentalis 

514 

oregona 

513 

rhombifolia 

514 

rubra 

513 

sinuata 

513 

sitchensis 

513 

tenuifolia 

514 

viridis 

sinuata 

513 

vulgaris 

513 

Alopecurus 

143 

aequalis 

143 

agrestis 

143 

aristulatus 

143 

calif  ornicus 

143 

fulvus 

143 

geniculatus 

143 

aristulatus 

143 

fulvus 

143 

hoivellii 

143 

merriami 

143 

mcrrimani 

143 

monspelicnsis 

147 

pallesccns 

143 

pratcHsis 

143 

saccatus 

143 

Amaryllidaceae 

459 

Ammophila  162 

arenaria  162 

aruiidinacca  162 

Anacharis  103 

canadensis  103 

Andropogon  107 

argcntcus  107 

barbinodis  107 

cirratus  108 

glomeratus  108 

halcpensis  108 

macrourum  108 

saccharoidcs  107 

virginicus  107 

Androstephium      410 

breviflorum  410 

violaccum  410 

Anemopsis  485 

bolanderi  485 

californica  485 

Angiospermae  79 

Anthcricum 

ossifragum  372 

scrotinmn  430 

Anthochloa  188 

colusana  188 

Icpidula  188 

Anthoxanthum  123 

odoratum  123 

A II  tic  lea 

elcgans  375 

freinoiitii  375 

longa  375 

A  per  a 

spica-vcnti  155 

Apiectrum  482 

hvemale  482 

shortii  482 

spicatum  482 

Araceae  345 

Araucarialcs  50 

Arcciithobiuin 

abictinum  530 

auicricanuui  529 

campylopodum  529 

divaricatuiii  530 

douglasii  531 

abictinum  530 

laricis  530 

tsugcnsis  531 

occidcntale  529 

abietiniim  530 

Arctodracon 

camtschaticum  346 

Arcthusa 

spicata  482 

Aristida  124 
adscensionis  124,  126 

bromoides  126 

californica  125 

fugitiva  125 

divaricata  125 

fendleriana  128 
hujuboldtiana 

minor  125 

jonesii  125 

oligantha  126 

orcuttiana  125 

parishii  126 

palmcri  125 

purpurea  127 

reverchoni  127 

schiedeana  125 


Aristida 

wrightii 
Aristolochia 

californica 

rotunda 


127 
536 
536 
536 


Aristolochiaceae  534 
Arrhenatherum      171 

avcnaccum 

elatius 
Arundo 

arenaria 

calamagrostis 

canadoisis 

donax  182, 

festu-cacea 

phragmites 

7'ulgaris 
Asarum 

caudatum 

curopaeum 

hartwegi 

hookeri 
major 

lemmoni 

major 
Asparagus 

officinalis 
Aspera 

spica-venti 
Aspidium 

(See  Dryopteris) 

aculcatum 
scopulinuDi 

aryutum 

calif  ornicum 

filix-mas 

I  one  hit  is 

munjtum 
imbricans 

nevadense 

pubcrulum 
Asplenium 

fili.v-fciiiina 

trichomanes 

vespertinum 

viride 
As  pr  ell  a 

californica 
Aspris 

capillaris 

caryophyllea 

praecox 
Athcropogon 

oligostachyuni 

radicosus 
Athyrium 

al pest  re 

aniericanuin 

americanum 

cyclosorum 

filix-femina 
calif  ornicum 

sitchensc 
Atropis 

californica 

canbyi 

pauciflora 

scabrella 
Avena 

barbata 

elatior 

fatua 
glabrata 
glabrescens 


172 
172 
182 
162 
156 
161 
183 
197 
183 
183 
535 
535 
535 
535 
535 
535 
536 
535 
452 
452 

155 


11 
16 
11 
16 
9 
10 
10 
15 
14 
17 
19 
18 
18 
19 

255 
166 
166 
166 
166 

179 
178 

19 

20 
20 
19 
19 
19 
19 

206 
207 
207 
206 
170 
171 
172 
171 
171 
171 


Avena 

mollis 
nutkaensis 
sativa 
smithii 
spicata 
AzoUa 

filiculoides 
Beckmannia 
erucaeformis 

uni  flora 
Bcnnudiana 
bella 

californica 
Betula 
alba 

fontinalis 
glandulifera 
glandulosa 
liallii 
microphylla 

fontinalis 

occidentalis 
occidentalis 

inopina 
papyracea 

occidentalis 
papyrifera 

occidentalis 

subcordata 
pi  peri 
pumila 

glandulifera 
subcordata 
Betulaceae 
BlccJmum 
radicans 
spicant 
Bloomeria 
aurea 
clevelandi 
crocea 
maritiina 

serotina 
Botrychium 
californicum 
lanceolatum 
lunaria 
occidcntale 
pumicola 
silaifolium 
simplex 
virginianum 

europaeum 

occidcntale 
Bouteloua 
arcnosa 
aristidoides 
barbata 
bromoides 
curtipendula 
gracilis 
hirsuta 
oligostachya 
polystachya 
race  1)1  osa 
radicosa 
rothrockii 
Brevoortia 
cocci nea 
ida-maia 
venusta 
Briza 

eragrostis 


168 

167 

170,  171 

189 

172 

35 

35 

179 

179 

179 

467 
468 
511 
511 
512 
511 
511 
511 

512 
512 
512 
512 

512 

512 
512 
512 

511 
512 
510 

17 
21 

398 
398 
399 
398 
397 
397 
2 

5 

4 

3 

4 

3 

4 

3 

4 

4 

4 

176 

177 

177 

178 

178 

177 

179 

179 

179 

178 

176,  177 

178 

178 

409 

410 

409,  410 

410 

195 

185,  186 
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Briza 

Bromus 

Calamagrostis 

Calochortus 

maxima 

195 

kalmii 

fascicunita 

160 

cxcavatus 

441 

media 

195 

aristulatus 

222 

foliosa 

158 

flexuosus 

443 

minor 

195 

occidentalis 

231 

forstcri 

149 

greenei 

438 

Brodiaca 

porteri 

231 

howellii 

157 

howvllii 

439 

(see  Hookera) 

laevipes 

230 

hyperborca 

162 

invenustus 

443 

bicolor 

402 

macounii 

229 

americana 

162 

mon  tonus 

443 

bridges  a 

404 

madritensis 

233 

clongata 

162 

kenned}'i 

440 

calif  arnica 

406 

magnificus 

231 

stcnodes 

162 

leichtlinii 

443 

capitata 

409 

marginatus 

228 

inexpansa 

162 

lilacinus 

437 

coccinca 

410 

latior 

228 

barbulata 

162 

lobbii 

436 

coiigcsta 

40S 

maritimus 

227 

cuprea 

161 

longebarbatus 

438 

crocca 

403 

seminudus 

228 

koelerioides 

160 

luteus 

444 

douglasii 

401 

maritimus 

227 

densa 

159 

citrinus 

444 

filifolia 

407 

maximiis 

235 

lactea 

161 

concolor 

440 

gracilis 

404 

gussonei 

235 

langsdorfii 

oculatus 

444 

grandifiora 

405  ; 

multiflorus 

228 

lactea 

161 

robustus 

444 

■niajor 

400 

orcuttianus 

231 

Icinnwni 

157 

zveedii 

445 

minor 

406 

grandis 

232 

macouniana 

■161 

lyallii 

437 

hendersoni 

404 

hallii 

231 

neglect  a 

lyoni 

439 

hozvcllii 

402 

pacificus 

231 

crassiglumis 

161 

macrocarpus 

441 

hyacinth ina 

400 

patulus 

236 

nutkaensis 

159 

viaculostis 

441 

insular  is 

409 

polyanthus 

228 

orc(jo)iensis 

161 

maweanus 

434 

ixioidcs 

porteri 

231 

pallida           159 

161 

monophyUus 

433 

liigens 

399 

assimilis 

232 

purpurascens 

158 

montanus 

443 

lactca 

400 

pratensis 

235 

rctrofracta 

149 

nanus 

434 

laxa 

402 

purgans 

rubescens 

160 

nitidus 

438 

lilac  ina 

401 

longispicatus 

230 

stricta 

eurycarpus 

439 

lugcns 

399 

pallidus 

230 

robusta 

162 

nudus 

436 

viinor 

406 

vulgaris 

230 

subflexuosa 

160 

shastensis 

437 

viodcsta 

403 

racemosus 

232 

suksdorfii 

160 

nuttallii 

441 

multiflora 

409 

richardsoni 

230 

luxurious 

160 

subalpinus 

443 

orciittii 

407 

pallidus 

230 

sylz'atica 

obispoensis 

446 

parviflora 

409 

rigidus 

235 

longifolia 

158 

palmeri 

442 

pcdiDicidaris 

403 

gussonei 

235 

purpurascens 

158 

dunnii 

442 

pitrdyi 

406 

rubens 

233 

tweedyi 

158 

paludicolus 

443 

rosea 

406 

schraderi 

226 

vaseyi 

159 

paludicolus 

443 

scabra 

400 

scoparius 

232 

vilfaefonnis 

159 

pavonaceus 

438 

stcllaris 

407 

secalinus 

225 

Calliprora 

399 

plummerae 

445 

terrestris 

405 

secalinus 

234 

analina 

400 

pulchellus 

432 

torreyi 

405 

sitchensis 

227 

aurantea 

404 

amabilis 

433 

voltd)ilis 

408 

sterilis 

235 

ixioides 

399 

maculosus 

433 

Bromelica 

subuhitus 

190 

lugens 

399 

purdyi 

435 

aristata 

189 

subvclutinus 

227 

lugens 

399 

shastensis 

437 

geyeri 

190 

suksdorfii 

229 

lute  a 

399 

speciosus 

440 

harfordii 

190 

tectorum 

234 

scabra 

400 

splendens 

442 

minor 

190 

nudus 

234 

analina 

400 

montanus 

443 

smith  a 

189 

trinii 

234 

Callistachys 

striafus 

442 

subulafa 

190 

cxcelus 

234 

pyrenaica 

289 

subalpinus 

436 

Bromus 

225 

pallidiflorus 

234 

Calochortus 

431 

tohniei 

435 

arcnarius 

236 

unioloides 

226 

albus 

432 

umbellatus 

436 

brachyphyllus 

231 

haenkeanus 

226 

a)noe)ius 

432 

uniflorus 

437 

breviaristatus 

228 

7'illosus 

235 

rube  !1  us 

432 

vcnustus 

444 

brizacformis 

233 

z'irens 

229 

amabilis 

433 

caroli 

445 

carinatus 

228 

vulgaris 

230 

amocnus 

432 

citrinus 

444 

calif  ornicus 

228 

eximius 

230 

apiculatus 

435 

eldorado 

444 

densus 

228 

robustus 

230 

benthanii 

433 

lilacinus 

444 

hookerianus 

228 

Calamagrostis 

156 

caeruleus 

433 

purpurascens 

445 

linearis 

229 

albicans 

159 

canipcstris 

441 

purpurea 

444 

c  Hiatus 

aleiitica 

159 

catalinae 

439 

rose  us 

444 

Dioiitaniis 

231 

angusta 

160 

c  Hiatus 

437 

sulphureus 

445 

pauciflonis 

230 

americana 

162 

eifrinus 

445 

vesta 

445 

scariosus 

230 

andina 

138 

clavatus 

440 

weedii 

445 

commutatus 

235 

angusta 

160 

collinus 

436 

obispoensis 

446 

apricorum 

235 

hi  and  a 

161 

concolor 

440 

purpurascens 

445 

erectus 

229 

bolanderi 

157 

cyaneus 

441 

Calycodon 

grandis 

232 

breweri 

157 

davidsonianus 

441 

montanmn 

141 

hacnkcanus 

226 

californica 

160 

discolor 

441 

Calypso 

hookerianus 

229 

canadensis      160,  161 

dunnii 

442 

horcalis 

482 

hordeaceus 

232 

acuminata 

161 

elegans           431 

.434 

bulbosa 

482 

glahresccns 

?32 

colu7nhic)isis 

161 

lobbii 

436 

occidoitalis 

482 

Icptostachys 

232 

crassiglumis 

161 

)ianus 

434 

occidentalis 

482 

inermis 

229 

cusickii 

160 

subclavatus 

436 

C am  ass  i a 

japonicus 

236 

densa 

159 

eurycarpus 

430 

(see  Quamasia) 
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Camassia 
cusickii 
esculent  a 
hozvellii 
leichtlinii 
siiksdorfii 
Capriola 
(Cyiiodon) 
dactylon 
Carex 
ablata 

luculiformis 
abra))isii 
abrupta 
accedens 
acuta 

pallida 

prolixa 
acutina 
adusta 

congesta 

minor 
acqua 
alb  id  a 
albonigra 
alma 
altcnia 
amplectens 
ampli  folia 
ampuUacca 
angustior 
angustata 

vcrticillata 
antJiericoides 
aperta 
a  pod  a 

aquatilis         33( 
arcta 
aristata 
atherodes 
athrostachya 
at rat a 

crecta 
atratiformis 
atrosquama 
aurea 

eels  a 
aiiricitlata 
austromontana 
barbarae 
bebbii 
bellardi 
bcrnardina 
bifida 
bishallii 
blankinshipii 
blytii 
bolanderi 

sparsiflora 
bonplandii 

angustifolia 

minor 
bovina 
brachypoda 
brainerdii 
brevicaulis 
brevi-ligulata 
brevior 
brevipes 
brcvisquania 
breweri 
brongniarti 

densa 
brunnescens 


Carex 

Carex 

Carex 

415 

buxbaumii 

329 

fissuricola 

326 

incerta 

312 

415 

californica 

323 

flaccifolia 

323 

liinnaea 

335 

416 

camporuni 

292 

flava 

limosa 

327 

416 

campylocarpa 

333 

recterostrata 

341 

livida 

322 

416 

canescens 

314 

foetid  a 

291 

luzulaefolia 

326 

174 

alpicola 

314 

vernacula 

291 

strobilantha 

326 

dubia 

314 

fracta 

303 

luzulina 

325 

174 

polystachya 

315 

frig  id  a 

326 

lyngbyei 

339 

282 

capitata 

290 

fulva 

lyallii 

329 

326 

cclsa 

322 

hornschu- 

macloviana 

326 

cephalantha 

301 

chiana 

325 

pachystachya 

325 

clicrokcensis 

325 

furcata 

344 

f.  inz'olucrata302 

309 

chrysolcuca 

295 

furva 

307 

stibfitsca 

310 

332 

einnamomea 

325 

gay ana 

292 

maeounii 

339 

circinata 

290 

geyeri 

316 

macrocephala 

293 

335 

Columbiana 

332 

gigas 

317 

macrochaeta 

328 

335 

comosa 

344 

globosa 

319 

viagnifica 

339 

337 

concinnoides 

321 

brevipes 

320 

marcida 

292 

congdoni 

339 

gracilior 

313 

mariposana 

309 

312 

cooleyi 

343 

grayana 

322 

meckii 

291 

306 

crawfordii 

303 

gymnoclada 

333 

mendocinensis 

325 

329 

vigens 

303 

gynodynama 

324 

mertensii 

332 

325 

cryptocarpa 

339 

hal  liana 

340 

michauxii 

318 

331 

ciirta 

314 

hallii              337, 340 

microchaeta 

328 

294 

brunnescens 

314 

harfordii 

311 

microptera 

308 

292 

cusickii 

297 

hart  a 

343 

microspcrma 

296 

311 

davyi 

306 

hassei 

322 

microstachya 

315 

327 

debiliformis 

325 

haydeniana 

309 

monile 

342 

343 

dccidua 

334 

helleri 

330 

colorata 

342 

300 

dcflexa 

hendersonii 

323 

pacifica 

342 

boottii 

320 

hepburnii 

288 

montereyensis 

312 

335 

farzvcllii 

320 

hetcroneura 

330 

monticola 

321 

293 

rossii 

320 

hindsii 

334 

multicaulis 

316 

335 

densa 

295 

brcvighima 

335 

multicostata 

305 

331 

dczi'cyana 

301 

hirtissima 

324 

multiflora 

296 

339 

bolanderi 

301 

hispid  a 

327 

multimoda 

312 

315 

sparsiflora 

299 

holmiana 

329 

muricata 

341 

diandra 

297 

hoodii 

293 

con  fix  a 

293 

341 

dives 

336 

nervosa 

293 

gracilis 

294 

302 

disperma 

314 

hozvellii 

336 

mutica 

322 

330 

douglasii 

291 

hystricina 

343 

nardina 

330 

dudleyi 

296 

illota 

299 

hepburni 

288 

331 

echinata 

inops 

319 

nebraskensis 

334 

331 

angustata 

300 

integra 

310 

praevia 

334 

322 

cephalantha 

301 

interior 

299 

iiltriformis 

334 

322 

ormantha 

300 

interrupta 

335 

nervina 

298 

337 

egregia 

338 

impressa 

334 

jonesii 

297 

337 

eleocharis 

291 

inz'isa 

328 

neurophora 

298 

336 

engelmanni 

289 

irrasa 

291 

nigella 

328 

304 

epapillosa 

330 

jacintocnsis 

334 

nigricans 

290 

281 

eurycarpa 

338 

James  ii 

334 

nubicola 

309 

297 

oxycarpa 

338 

jonesii 

297 

nudata 

337 

329 

exeurrens 

328 

kelloggii 

335 

f .  firmior 

337 

337 

exserta 

316 

laciniata 

336 

f .  sessiliflora 

337 

324 

exsiccata 

342 

lacunarum 

336 

nuttallii 

291 

314 

farzvellii 

320 

laeviculmis 

299 

obnupta 

339 

301 

f  estiva 

308 

lagopina 

314 

ocderi 

341 

299 

decunibcns 

309 

lagopodioidcs 

oregonensis 

340 

haydeniana 

309 

scoparia 

303 

ormantha       300.  557 

299 

pachystacliya 

311 

lancifructus 

306 

Olympic  a 

311 

299 

stricta 

311 

lanuginosa 

340 

or eg  ana 

315 

335 

festivella 

308 

lasiocarpa 

340 

ozvyheensis 

326 

333 

fcstucacca 

laxi flora 

oxycarpa 

338 

319 

brevior 

304 

pi  ant  a g in e a 

323 

pachycarpa 

312 

320 

tenera 

304 

lemmoni 

325 

pachystachya 

311 

296 

feta 

302 

lenticularis 

334 

pachystovia 

336 

304 

multa 

302 

paullifrjictus 

335 

paddocnsis 

289 

320 

filifolia 

317 

leporina 

pansa 

202 

294 

filifolia 

316 

americana 

307 

paucicostata 

334 

289 

erostrata 

316 

leporinella 

30S 

pauciflora 

342 

filiformis 

340 

leptalea 

315 

paucifructus 

313 

295 

latifolia 

340 

leptopoda 

301 

paxsonis 

328 

314 

filipendula 

339 

liddon  ii 

305 

pellita 

340 
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Carex 

pcnnsylvanica 

vcspertuia  319 

petasata  305 

phaeocephala  307 

phyllomanica  300 

pilosiiiscula  324 

piperi  307 

podocarpa  328 

polygama  329 

polymorpha  323 

calif  ornica  2)22) 

polytrichoidcs  315 

praegracilis  292 

pratcnsis  306 

furva  307 

praticola  306 

preslii  312 

prionophylla  2>22 
pseudo-cypenis 

amcricana  344 

comosa  344 
pseiido-japonica  326 
pseudoscirpoidea317 

ptilicaris  282 

pyrenaica  289 

pyriformis  Z22 

qiiadrifida  330 

caeca  330 

lenis  330 

qualiciimensis  339 

raynoldsii  329 

retrorsa  343 

richardsonii  321 

rossii  320 

brevipes  320 

rostrata  343 
saliiia 

minor  321 

salinaeformis  321 

sartivclliana  339 

saximontana  315 

scabriuscula  317 

schottii  337 

scirpoidea  318 

stcnochlaena  318 

scirp  aides  299 

gig  as  317 

scoparia  303 

fulva  306 

"n'nor  303 

scopulorum  332 

scouleri  339 

senta  337 

scrratodens  329 

sheldonii  341 

siccata  293 

siccata  306 

obscurior  292 

simulata  292 

sitchensis  336 

specifica  306 
f .  brcvi-fructiis  303 

spectabilis  328 

sphaerostachya  314 

spissa  327 

splcndida  340 

spreta  332 

stalls  336 
stellulata 

aiigiistafa  300 

onnantha  300 

stenochlaena  318 

stenophylla  291 


Carex 

stenoptera  295 

stcrilis  300 

stipata  298 
straminca 

brcvior  304 

congcsta  305 

mixta  302 

tenera  304 
straminiformis  305 
stylosa 

virens  332 

sub-bracteata  313 

subfusca  310 

suborbiculata  33'i 

subnlata  329 

tenclla  314 

tenera  304 

erecta  304 

teneraeformis  309 

tenuirostris  302 

tcretiiiscula  2f)7 

ampla  297 

tolmiei  328 

invisa  328 

subs  ess  His  332 

tracyi  307 

tribul  aides 

bebbii  304 
trichocarpa 

aristata  341 

triquetra  321 

tumulicola  294 

turgidiila  335 
uiitbcllata 

globosa  319 

unilateralis  302 

urbanii  341 

iista  292 

utriciilata  343 

vallicola  294 

variabilis  336 

verecunda  319 

vernacula  291 

verticillata  335 

vesicaria  342 

var.  (3  343 

globosa  342 

lanceolata  342 

viajor  342 
obtusisquainis  342 

vespertina  319 

vicaria  295 

costata  296 

viridior  331 

t'j^///^  314 

z/iVrg-a  294 

viridula  341 
vulgaris 

alpina  333 

bracteosa  333 

lipocarpa  335 

vulpinaefonnis  296 

vulpinoidea  296 

vicaria  295 

zvatsoni  340 

whitneyi  324 

wormskjoldiana  318 

yosemitana  339 

Caryophyllaccae  485 

monophylla  55 

Castanca  515 

chrysophylla  515 


Castanea 

sempervircns  515 

Castanopsis  515 

aniiata  515 

chrysophylla  515 

minor  515 

sempervirens  515 

Caulinia 

flexilis  93 

guadehipensis  93 

Celtis  523 

australis  523 

douglasii  523 

Cenchrus  119 

carolinianus  119 

eehiiiatus  119 

pauciflorus  119 

tribuloides  119 

Cephalanthera 

aiistinae  478 

orcgona  478 

Ceratochloa 

breviaristata226,  228 

grandiftora  228 

haenkcanus  226 

Ceropteris 
(see  Pityrogramma) 


triangularis 
viscosa 
Chaetochloa 

calif  ornica 

geniculata 

glauca 

gracilis 

imberbis 

italica 

lutescens 

nigrirostris 

verticillata 

viridis 

Chamaecyparis 
lawsoniana 
nootkatensis 
sphacroidea 

Cheilanthes 

californica 
clevelandii 
cooperae 
covillei 

inter  text  a 
densa 
feci 

fibrillosa 
gracilis 
gracillima 
intertexta 
lanuginosa 
fibrillosa 
micropteris 
parishii 
siliquosa 
viscida 
Chloris 

curtipendiila 

elegans 

radiata 

verticillata 

virgata 


C hi ore  a 

anstinae 
Clilorogaluin 

(see  Laothoe) 


20 
21 

118 

118 

119 

118 

119 

119 

118 

118 

119 

118 

118 

74 

74 

74 

74 

25 

25 

25 

29 

26 

28 

28 

26 

27 

27 

27 

28 

28 

27 

25 

27 

26 

26 
176 
177 
176 
176 
176 
176 

478 


Chlorogalum 

angustifolium 

414 

Icichtlinii 

416 

parviflormn 

414 

pomcridianum 

413 

purpiircum 

414 

Chondrosium 

gracile 

179 

polystachya 

178 

Choripetalae 

485 

Cinna 

148 

arundiiiacea 

148 

pendula 

148 

ho  lander  i 

148 

glomerata 

108 

latifolia 

148 

pendula 

148 

Cladium 

mariscus 

californicus 

280 

Cleistoyucca 

arboresccns 

446 

Clintonia 

451 

andrewsiana 

453 

uniflora 

452 

Coleanthus 

143 

(Scliinidtia) 

subtilis 

144 

Comandra 

527 

californica 

528 

livida 

528 

pallida 

528 

umbellata 

527 

pallida 

528 

Commelina 

dubia 

349 

CONVALLARIACEAE 

448 

Corallorrhiza 

483 

bigelovii  484 

corallorrhiza  483 

innata  483 

macraei  484 

maculata  483 

mertensiana  484 

multiflora  483 

occidentalis  483 

neottia  483 

striata  484 

trifida  483 

Cornucopiae 

hycmalis  154 

Corylus  510 

arellana    .  510 

californica  510 
rostrata 

californica  510 

Crassulaceae  485 

Crypsis  142 

aculeata  142 

Cryptogramma  22 

acrostichoides  22 

densa  26 

stelleri  22 

CUPKESSACEAE  70 

Cupressus         72,  531 

bakcri  73 

californica  73 

forbcsii  557 

fragrans  74 

glandulosa  73 

goveniana  73 

guadalupensis  73 

hartzi-egii  72 

lazvsoniana  74 
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Cupressus 

macnabiana 

n 

nevadensis 

7i 

macrocarpa 

72 

gnadalupensis 

7i 

nevadensis 

Ti 

nootkaicnsis 

74 

pygniaca 

75 

sargentii 

72 

scmpcrvireus 

72 

Cycadalcs 

50 

Cyclobothra 

alba 

432 

caenilea 

433 

clcgans 

434 

monophyllus 

433 

paniculata 

432 

piilchclla 

432 

Cy)nb{diuin 

hycvialc 

482 

Cynodon 

(see  Capriola) 

dactylon 

174 

Cynosurus 

196 

aureus 

196 

cristatus 

196 

echinatus 

196 

indicus 

180 

virgatus 

180 

Cyperaceae 

255 

Cyperus 

255 

acuminatus 

258 

aristatus 

257 

arundinaceus 

278 

bushii 

258 

cupreus 

260 

diandnts 

capitatus 

256 

castaneus 

256 

erythrorrhizos 

260 

esculentus      256. 259 

hermanni 

259 

macrostachys 

259 

ferax 

261 

filicnhnis 

258 

haeiikeanus 

261 

hanseni 

260 

hermanni 

259 

hermaphroditus 

260 

Iiouglitoni 

258 

inflexus 

257 

laevigatas 

257 

longispicatus 

261 

melanostachys 

256 

occideiitalis 

260 

parishii 

258 

phymatodes 

259 

hermanni 

259 

pnbeseens 

261 

regiomontanus 

261 

rivularis 

256 

rotundus 

259 

schzvcinitzii 

258 

serrulatits 

259 

spathacciis 

278 

sphacelattis 

258 

stenolepis 

260 

strigosus 

260 

unioloides 

257 

vegetus 

259 

virens 

259 

Cypripedium 

470 

bulbosuni 

482 

fiavescens 

471 

Cypripedium 

caleeolus 

470 

calif  ornicum 

470 

fasciculatum 

471 

pus  ill  11 1)1 

471 

hirsntuni 

parviflorum 

471 

montanum 

471 

occidcntale 

471 

parviflorum 

471 

pubesccns 

471 

Cytherea 

482 

bulbosa 

482 

Cystoptcris 

6 

(see  Filix) 

frag  His 

7 

Dactylis 

195 

glomerata 

195 

Damasoninm 

99 

californicum 

99 

Danthonia 

172 

americana 

173 

californica 

174 

nnispicata 

173 

grandiflora 

173 

intermedia 

172 

cusickii 

172 

spieata 

pinetoruni 

173 

thermale 

173 

nnispicata 

173 

Dasylirion 

bigelovii 

448 

Davyella 

188 

Deschampsia 

atropurpuria 

165 

lot  if  0  Ha 

165 

caespitosa 

165 

con  fin  is 

165 

calyciua 

164 

danthonioides 

164 

elongata 

164 

ciliaia 

164 

tenuis 

164 

gracilis 

164 

holciforviis 

165 

Dcyeuxia 

aequivalvis 

149 

alcutica 

159 

bolanderi 

157 

breviarisfata 

159 

brezveri 

157 

crassiglumis 

161 

cusickii 

160 

lactea 

161 

macouniana 

161 

ncglecta 

americana 

162 

nutkacnsis 

159 

rubesccns 

160 

suksdorfii 

160 

ttvccdyi 

158 

Dichelostemma 

408 

californicnm 

408 

capitatum 

409 

congcsiuni     408, 410 

multiflorum 

409 

pane  i flora 

409 

pulchellnm 

408 

DiCTOYLEDONES 

485 

Digit  aria 

(see  Syntherisma) 

sanguinalis 

110 

Dincbra 

aristidoides  \77 

bromoides  178 
Dipterostemon 

capitatum  409 

Disporum  455 
{Prosartes) 
hookeri          456, 457 

ma  jus  456 

mcncicsii  455 
oreganum      456, 457 

parvifolinm  457 

pulluin  455 

smithii  455 

trachyandrnm  457 

trachj'carpum  456 

Dissanthelium  184 

californicnm  1(S5 

supuuon  l!^4 

Distichlis  194 

dcntata  194 

maritima  194 

spieata  194 

Dracontimn 

canitschatcnse  246 

Dryopteris  13 
(Aspidium) 

arguta  16 

dilatata  17 

dryopteris  13 

feci  14 

filix-mas  16 

llunaeana  13 

montana  15 

nez'adensis  15 

oregana  15 

oreopteris  15 

phegopteris  14 
rig  ida 

arguta  16 
spinulosa 

dilatata  17 

Dulichium  277 

arundinaceum  278 

spathaceum  278 

Eatonia 

pa  1 1  ens  169 

Eburophyton  478 

austinae  478 

Echinodorus  99 

cordifolius  100 

radicans  99 

rosfrafus  100 

Echinochloa  116 

colonnm  117 

crnsgalli  117 

zelayensis  117 

celayensis  117 

Eichornia 

crassipes  349 

Eleocharis  261 

acicularis  264 

bella  264 

minima  264 

radicans  264 

acnminata  266 

arenicola  266 

atropurpurea  262 

bolanderi  265 

caespitosa  271 

capitata  262 

caribaea  262 

decumbens  265 

disci  formis  264 


Eleocharis 

dombcyana 

engelmanni 

macrostachya 

montana 

monficola 

obtusa 

gigantea 
ovata 

gigantea 
palustris 
parishii 
pauciflora 
pyginaea 
rostellata 

occidentalis 
Eleusine 
indica 
mucronata 
tristachya 
El  odea 

(see  Philotria) 
canadensis 
planclwnii 
El  odes 
Elymus 
americanus 
ampliculmis 
angustifolius 

caespitosus 
arenarius 

compositns 

mollis 

villosus 
arenicola 
aristatus 
borealis 
canadensis 
capitatus 
caput -medusae 
ciliatus 
cinereus 
condensatus 

pubens 

triticoides 
cnrvatus 
divcrgens 
dives 
elymoides 
fiavescens 
glaucus 

aristatus 

breviaristatus 

jepsoni 

maximus 

tenuis 
Jianseni 
hirsutus 
hispidulus 
hozvellii 
hystrix 
Icckenbyi 
macounii 
mollis 
nitidus 
orcuttianus 
parisliii 
pubescois 
saxicohis 
sibiricus 
strigatus 
triticoides 

pnbeseens 
vancouverensis 


266 
263 
264 
266 
263 
263 
263 
262 
263 
263 
265 
271 
270 
266 
266 
180 
180 
180 
180 


103 
103 
103 
247 

252 
248 
252 

252 

248 
248 
248 
249 
252 
251 
252 
248 
248 
251 
250 
250 
250 
249 
252 
252 
248 
254 
250 
252 
252 
252 
252 
252 
252 
253 
251 
252 
251 
254 
253 
251 
248 
252 
249 
252 
252 
244 
248 
251 
249 
249 
249 
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Elymus 

Eriocoma 

Festuca 

vchitimis 

252 

Xi'cbberi 

136 

occidentalis 

224 

villosisshuus 

248 

Eriophorum 

268 

octoflora 

217 

virescens 

251 

angusti  folium 

269 

hirtella 

217 

virginicus 

chamissonis 

268 

oi'ina 

216 

submuticus 

252 

gracile 

269 

brachyphylla 

225 

EJytrospcrmitm 

polystadiyum 

269 

brcvifolia 

225 

calif  oniiciDJi 

274 

russcoluui 

268 

cohDiibiana 

224 

Ephedra 

77 

vaginatuin 

268 

ingrata 

224 

californica 

7S 

Erythronium 

426 

oregona 

224 

distachya 

77 

californicum 

428 

polyphylla 

224 

nevadcnsis 

78 

citrinum 

429 

supina 

225 

trifurca 

7S 

dcns-ca]iis 

426 

paciiica 

218 

viridis 

77 

giganteum 

428 

parishii 

222 

Ephedraceae 

77 

grandiflorum 

427 

phi  e  aides 

170 

Epicampes 

146 

albiflorum 

428 

reflexa 

218 

rigens 

146 

candidu)ii 

427 

rubra 

223 

strictus 

146 

minus 

427 

pubescens 

223 

E  pi  pact  is 

parviflorum 

427 

subvillosa 

223 

(see  Serapias) 

smithii 

429 

scabrella 

223 

convallarioidcs 

480 

liartzvegii 

427 

major 

223 

decipiens 

481 

hendersonii 

429 

spicata 

244 

gigantca 

478 

howellii 

430 

subulata 

222 

EOUISETACEAE 

38 

Johns  on  a 

429 

subulifiora 

221 

Equisetum 

38 

montanum 

428 

supina 

225 

arvense 

93 

multiscapoideum  427 

tracyi 

220 

fiuviatile            38, 40 

parviflorum 

427 

tcnclla 

217 

funstoni 

40 

purpurascens 

430 

vallicola 

223 

hiemale 

revolutum 

429 

viridula 

223 

californicum 

42 

bolandcri 

429 

watsoni 

221 

intermedium 

42 

johnsonii 

429 

Filix 

6 

intermedium 

42 

smithii 

429 

(Cystopteriis) 

kansanum 

41 

Fabaceae 

485 

fragilis 

7 

laevigatum 

42 

Fagaceae 

514 

Fimbristylis 

267 

limosum 

40 

Festuca 

216 

acuminata 

267 

palustre 

40 

ambigua 

221 

capillaris 

267 

praealtum 

42 

arida 

219 

congesta 

267 

robiistum 

42 

aristulata 

222 

cyperoides 

268 

scirpoides 

41 

parisliii 

222 

junciformis 

268 

telmateia 

39 

borealis 

197 

miliacea 

268 

variegatum 

41 

brachyphylla 

225 

thermalis 

268 

Eragrostis 

185 

brcvifolia 

225 

vahlii 

267 

abyssinica 

186 

bromoides 

217 

Fluminea 

197 

caroliniana 

187 

californica 

222 

(Scolocliloa) 

cJiloromclas 

186 

parishii 

222 

arundinacea 

197 

cilianensis 

186 

campcstris 

223 

festucacea 

197 

curvula 

186 

cepacca 

190 

Fritillaria 

420 

cyperoides 

188 

con  fin  is 

221 

agrestis 

421 

eragrostis       186 

,188 

confusa 

219 

atropurpurea 

424 

fcndlcriana 

206 

dcnticulata 

221 

pinetorum 

425 

hypnoides 

186 

eastwoodae 

220 

biflora 

422 

lugcns 

188 

elatior 

221 

agrestis 

421 

lutescens 

188 

elmeri 

222 

brandegei 

425 

viajor 

186 

luxurians 

222 

camtschatcensis 

423 

mcgastachya 

186 

fascicularis 

181 

coccinca 

422 

mexicana 

187 

filiformis 

180 

glanca 

424 

viinor 

188 

fluitans 

212 

grayana 

422 

megastachya 

186 

grayi 

219 

lanceolata 

423 

orcuttiana 

187 

ha  1 1  a 

223 

floribunda 

423 

oxylepis 

185 

howellii 

224 

gracilis 

423 

pilosa 

187 

idahoensis 

224 

liliacea 

421 

plana 

186 

ingrata 

224 

htnnellii 

423 

poaeoides 

188 

jonesii 

222 

mi  c  rant  ha 

424 

megastachya 

186 

conferta 

222 

multi  flora 

424 

purshii 

187 

kingiana 

221 

multiscapoidea 

427 

reptaiis 

186 

king  a 

221 

mutica 

423 

secundiflora 

185 

kitaibcliana 

223 

gracilis 

423 

suaveolens 

186 

megalura 

217 

parviflora 

424 

Eriochloa 

110 

microstachys 

220 

pinetorum 

425 

aristata 

110 

ciliata 

210 

pluriflora 

425 

distachya 

110 

grayi 

219 

pudica 

426 

Eriocoma 

pauciflora 

218 

purdyi 

422 

cuspidata 

136 

myuros 

218 

pyrcnaica 

420 

mcmbranacea 

136 

nervosa 

202 

recurva 

422 

Fritillaria 

coccinea 

422 

siicculenta 

421 

virid\a 

424 

Fumariaceae 

485 

Gastridium 

156 

australe 

156 

lendigerum 

156 

vcntricosum 

156 

Gigantabies 

taxifolia 

69 

Ginkgo 

biloba 

50 

Ginkgoales 

50 

Glyceria 

(see  Panicular 

a) 

borealis 

211 

canbyi 

207 

distans 

214 

data 

213 

erect a 

212 

fluitans 

212 

graiidis 

213 

latifolia 

213 

leptostachya 

212 

nervata 

213 

pauciflora 

212 

Gnetales 

50 

Goody  era 

menziesii 

481 

Graphephorum 

festucaceum 

197 

Gymnandenia 

longispica 

477 

Gymnograinma 

triangularis 

20 

viscosa 

21 

Gymnopteris 

triangularis 

20 

Gymxospermae 

50 

Gymnostichum 

(see  Hystrix) 

californicum 

255 

Gyrostachys 

porrifolia 

479 

romanzoffianuni 

479 

stricta 

479 

Habenaria 

borealis 

473 

viridiflora 

472 

cooperi 

475 

dilatata 

473 

elegans 

476 

foetid  a 

474 

gracilis 

472 

leucostachys 

474 

macrophylla 

477 

viaritima 

477 

inichacli 

477 

orbiculata 

477 

schishmareffiana 

474 

sparsiflora 

473 

thurberi 

473 

Hastingsia 

alba 

412 

bract eosa 

413 

Heleochloa 

alopecuroides 

142 

Helon  ias 

paniculatus 

?,76 

teiiax 

i72, 

Hemicarpha 

278 

aristulata 

279 

intermedia 

279 

544 
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Hemicarpha 

Hookera 

isolcpis 

278 

syiuiiuira 

406 

micrantha 

278 

terrestris 

405 

aristulata 

279 

Hordeum 

245 

occidentalis 

279 

boreale 

247 

subsquarrosa 

278 

caespitosum 

247 

Hesperocallis 

411 

depressum 

246 

undulata 

411 

gussoneanum 

246 

Hespcrochloa 

jubatum 

246 

king  a 

221 

inaritimum 

Hesperocnide 

526 

gussoneanum 

246 

tenella 

526 

murinum 

245 

Hespcropencc 

nodosum 

247 

mertcnsiana 

63 

dcprcssmn 

246 

Hesperoscordon 

pusillmn 

245 

Iczi'isii 

400 

vulgare 

245 

Hesperoscordum  400 

Houttuynia 

hyacinthinum 

400 

californica 

485 

lacteutn 

400 

Hydastylus 

468 

lilacinum 

401 

borealis 

469 

iiiaritinium 

397 

brachypus 

468 

Hesperoyucca 

447 

californicus 

468 

whipplei 

447 

elmeri 

469 

Heteranthera 

349 

rivularis 

469 

(Sclwllera) 

Hy  pole  pis 

dubia 

349 

californica 

25 

gram'mea 

349 

Hystrix 

254 

renifonnis 

349 

(Gymnostichuii 

0 

Heterostylus 

californica 

255 

gramineiis 

95 

Ibidium 

479 

Hcydcria 

porri  folium 

479 

deciirrcns 

71 

romanzoffianum 

479 

Hicoria 

509 

spiral  c 

479 

Hicrochloa 

strictum 

479 

borealis 

124 

Imperata 

107 

odorata 

124 

brc-c'ifolia 

107 

Hierocliloe 

hookeri 

107 

(see  Torresia) 

Iridaceae 

461 

macro  pJiylla 

124 

Iris 

461 

Hilaria 

108 

amabilis 

465 

cenchroides 

108 

bcccheyana 

464 

jamesii 

109 

bracteata 

464 

rigida 

109 

californica 

465 

Holcus 

108 

caurina 

462 

{Sorghum) 

chrysophylla 

465 

halepensis 

108 

douglasiana 

464 

lanatits 

163 

bracteata 

464 

mollis 

163 

nil  da 

464 

odoratus 

124 

germanica 

461 

sorghum 

108 

hartwegi 

463 

Homalocenchrus  119 

australis 

463 

(Lccrsia) 

longipetala 

462 

oryzoides 

120 

macrosiphon 

465 

Hookera 

405 

missouriensis 

462 

(Brodiaea) 

purdyi 

464 

bicolor 

402 

tenax 

463 

californica 

406 

tenuis 

463 

congcsta 

408 

tenuissima 

465 

coronaria 

405 

tolmieana 

462 

douglasii 

401 

ivatsoniana 

464 

filifolia 

407 

ISOETACEAE 

35 

howcllii 

402 

Isoetes 

35 

ixio  ides 

bolanderi 

37 

htgens 

399 

parryi 

37 

laxa 

402 

pygmaea 

37 

leptandra 

406 

sonnci 

37 

minor 

406 

braunii 

37 

multipedunculai 

a  407 

californica 

37 

orcuttii 

407 

echinospora 

pednncularis 

403 

boottii 

37 

pulchella 

408 

braunii 

37 

purdyi 

406 

brittoni 

37 

rosea 

406 

flcttii 

36 

stellaris 

407 

muricata 

37 

Isoetes 

Juncus 

flettii 

36 

major 

368 

howellii 

37 

falcatus 

359 

pi  peri 

36 

panieulatus 

359 

lacustris 

35 

filiformis 

353 

paupcrcula 

36 

gerardi 

356 

melanopoda 

glabrafus 

369 

californica 

37 

halophyllus 

356 

muricata 

37 

kelloggii 

356 

nuda 

37 

I  at  if  alius 

358 

nuttallii 

38 

lescurii 

354 

orcuttii 

38 

elatus 

355 

occidentalis 

36 

longistylis 

360 

orcuttii 

38 

latifolius 

358 

paupercula 

36 

macrandrus 

367 

piperi 

36 

macrophyllus 

360 

pygmaea 

37 

megaceplialus 

366 

suksdorfii 

38 

mensiesii 

359 

undcrivoodii 

37 

mertensianus 

363 

Is  ale  pis 

filifoUus 

363 

carinata 

270 

mexicanus 

354 

k  oil  e  pis 

270 

nevadensis 

364 

pumila 

272 

nodosus 

366 

pygmaea 

megacephalus 

366 

californica 

271 

occidentalis 

358 

JUGLANDACEAE 

509 

obtusatus 

360 

Juglans 

509 

oreganus 

362 

californica 
hindsii 

509 
510 

orthophyllus 
oxymeris 

358 
367 

rcgia 

509 

parryi 

352 

JUKCACEAE 

350 

parviflorus 

369 

Juncoides 

369 

patens 

353 

(Lii::nla) 

paucicapitatus 

362 

campestre 

371 

phaeocephalus 

367 

divaricatum 

370 

glomeratiis 

367 

glabratum 

369 

gracilis 

364 

parviflorum 

369 

panieulatus 

367 

piperi 

370 

hilosus 

369 

spicatum 

371 

t 

regelii 

359 

subcongestum 

370 

richardsonianus 

363 

Juncus 

350 

rugulosus 

365 

acuminatus 

366 

saximontanus 

368 

acutus            350, 35b 

,    J                                   L                '^  r"  f 

sphaerocarpus 

356 

sphaerocarpus 

v)55 

spicatum 

370 

alpinus 

subtriflorus 

352 

ins  ignis 

363 

suksdorfii 

364 

articulatus 

362 

supiniformis 

362 

bad i us 

364 

tenuis 

358 

'     balticus 

354 
354 

congcstus 

358 

mexicanus 

occidentalis 

358 

paeificus 

354 

textilis 

355 

bolanderi 

riporiiis 

365 
365 

torreyi 
triformis 

366 
361 

bracbyphyllus 

brachystylus 

bufonius 

357 
361 
356 

stylosus 

brachystylus 

'  1  * 

361 
361 
361 
368 

halophilus 

356 
371 
360 
363 
364 
354 

unciahs 
xiphioides 

■  campestre 

1  '          1      I 

auratus 

368 

canaliculatus 

chlorocephalus 

columbianus 

littoralis 

montanits 

triandnis 

368 
368 

368 

compressus 

suhtrifiorus 

352 

Juniperus            '. 

70,76 

confusus 

357 

californica 

75 

congdoni 

356 

utahensis 

•75 

cooperi 

355 

communis 

76 

covillei 

359 

montana 

77 

drummondi 

352 

sibirica 

77 

dudleyi 

357 

nana 

77 

dubius 

365 

occidentalis 

76 

effusus 

353 

scopulorum 

76 

brunneus 

353 

sabina 

75 

hesperius 

353 

sibirica 

77 

ensifolius 

368 

utahensis 

75 

INDEX  OF  LATIN  GENERA  AND  SPECIES 


545 


1 


Kobresia  281 

bellardi  f^] 

globulans  ^1' 

scirpina  ^^^ 

Koeleria  16^ 

cristata  \i} 

longifoha  1/ 

pnbcscens  17' 

phleoides  ^' 

Kruhsea  ^5 

streptopoides        4d 
tiUnghina  4^ 

Lagurus  J^ 

cylmdricus  i^ 

ovatus  l*^ 

Lamar  ckia 

(see  Achyrodes)^ 
aurea  1 

Laothoe  ^ 

(Chiorogahim) 

angustifolia  414 

divaricata  4U 

parviflora  414 

pomeridiana  41 J 

purpurea  414 

Larix  60, 52? 

alaskensis  ^ 

laricina  ^l 

larix  o^ 

lyalHi  o^ 

occidentalis  o' 

Leers  ia 

(see 
Homalocenchrus) 

orycoides  1- 

Lemna  ^4 

cyclostasa  -J^ 

minima  ^" 

minor  ^" 

oblonga  ^ 

trisulca  ^ 

valdiviana  ^ 

Lcptantlnts 

firaniincus  3 

Leptochloa  1 

fascicularis  j 

filiformis 
imbricata  ■ 

vincronata 
uninervia 
Leptorchis 

locsclii  ; 

Lepturus 
(Afoju'J'jna) 
bolandcri 
cylindricus 
incurvatns 
inciirvus 
Leucocrinum 

montaiium 
Libocedrus 
decurrcns 
doniana 
Lilaea 
subulata 

LiLAEACEAE 
LiLIACEAE 

LUiorhiza 
lanceolata 


Lilium  41 

baker  i  4- 

bloomcrianum  4. 

occllatum  4 

bolanderi  4 

californicum  4 

camtschatcense  4 
canadense 

minus  -^ 

parviflorum  ^ 

parvum  " 

pnberulum  ' 

zvalkeri  ' 
candidum 
columbianum 
humboldtii 
kelloggii 

maritimurn 
occidentalis 
pardalinum 

aiujustifoliitm  419 
parr>-i  4 

parviflorum  -+ 

parvum  4 

pndicnm  4 

purdyi  ^ 

rubescens  '^ 

washingtonianum 


Lophochlacna 

californica 

refracta 
Lophotocarpus 

californicus 

LORANTHACEAE 

Lticuia  . 

(see  Juncoides) 


194 
194 
100 
100 

528 


371 
371 
370 
369 
369 


purpureum 
Limnorchis 

borcalis 

dilatata 

hypcrborea 

laxiflora 

leucostachys 

robusta 
sparsiflora 
stricta 
thurberi 
viridiflora 

Liparis 

lilifolia 
loeselii 

List  era 
cauriiia 
convallarioides 

cor  data 
nephrophylla 
retusa 
Lithocarpus 
densiflora 

echinoides 
javeiisis 
Lloydia 
aipina 
serotina 
Lolium 
I      arvense 
italieum 
1      multi  forum 
perenne 
cristatum 
italieum 

multiforurn       /^/ 

strictum  237 

subulatum  ^3b 

temulentum  237 

arvense  237 

Lomaria  . 

I     (see  Struthioptens) 
421  1      spieant  21 


comosa 

campestre 

divaricata 

glabrata 

parviflora 

spadieea 

glabrata  30^ 

subeongesta      3/1 

siibcongesta  37( 

Lycopodiaceae  4. 

Lycopodium  4. 

annotinum  4 

pungens  4 

clavatum  4 

integerrimum      4 

complanatum  4 

flabelliforme       -^ 

dcndroideum 

douglasii 

inundatum  ' 

obscurum 

dendroideum 
ovalifolimnm 
selaginoides 
selago 

patens 
sitchense 
struthioloides 
Lysias  ^ 

bifolia  ^ 

orbiculata  ■ 

Lysichiton  -^ 

camtschatensis      . 
Machaerocarpus 

californicus 
Maianthemum^ 
(see  Unifolium) 
bifolinm 
dilatatum 
Malvaceae 
Marie  a 

calif  orniea 
Mariscus 
californicus 
haenkei^ 
iaequini 
Marsilea 
vincronata 
oligospora 

vestita 
Marsileaceae 
Megastachya 

itninervia 
Melantiiaceae 

Melica 

acuminata 

aristata 

bclla 
intonsa 

hromoides 

bulbosa 

californica 

cepacea 
colpodioides 
frutesccns 
fugax 


191 

190 

223 

190 

190 

190 

193 

193 

193 

193 

192 

192 

189 

193 

193 

193 

192 

189 

189 

191 

192 

190 

193 

173 
174 
172 
173 
173 

156 
181 
181 


Melica 

madophyUa 
gcycri 
Iiallii 
harftjrdii 
minor 
teiiuior 
imperfecta 
flexuosa 
minor 
refracta 
inflata 
longiligula 
nutans 
panieoides 
parishii 
poaeoides 
inflata 
retrofracta 
smithii 
spectabilis 
stricta 
subulata 
torreyana 
Merathrepta 
aviericana 
calif  orn  iea 
intermedia 
pinetorum 
unispicata 

Milium 

Icndigernm 
Monanthochloe 

littoralis 
Monerma 

(see  Lepturus) 

cxlindriea  '  2i8 

MONOCOTYLEDONES      /9 

Muhlenbergia        137 

anibigua 

andina 

californica 

comata 

debilis 

depaupcrata 

filiformis 

foliosa 

ambigua 
glomerata  _ 

brevifolia 
gracilis 

graeillima 

jonesii 

lemmoni 

microsperma 

montana 

parishii 

porteri 

purpurea 

racemosa 

repens 

schreberi 
squarrosa 
sylvatica 
californica 

texana 

trifida 
Muilla 

coronata 

maritima 

serotina 

tenuis 
Myrica 

californica 


140 
138 
140 
138 
138 
138 
140 

140 

139 

140 

141 

140 

141 

139 

138 

141 

140 

141 

138 

139 

139 

137 

138 

140 

141 

141 

395 

398 

397 

397 

397 

508 

509 
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Myrica 

gale        _  508 

hartwegi  508 

Myricaceae  508 

Myriopteris 

gracilis  27 

Naiadaceae  92 

Naias  92 

flexilis  93 

guadalupensis  93 

major  92 

marina  92 

calif  ornica  92 

microdon  93 

Narthccium 
(see  Abama) 

calif  oniictim  373 
ossifragitm 

occidcntale  373 

Nassella 

chilensis  134 

Neostapfia 

cohisana  188 

Ncowashingtonia 

filamentosa  345 

filifera  345 

Ncphrodium 

pubcntlum  14 

Nolina  448 

bigelovii  448 

gcorgiana  448 

parryi  448 

Nothofagits  514 

Notholaena  32 

californica  33 

jonesii  33 

newberryi  32 

parryi  32 

Notholcus  163 

lanatus  163 

mollis  163 

Nothoscordum 

aurcum  398 

maritimum  397 

Ochrocodon 

pudictis  426 

Odontostomum  412 

hartwegi  412 

Olsynium  467 

douglasii  467 

grandiflorum  467 

Onychinm 

dcnsuin  26 

Ophioglossaceae  1 

Ophioglossum  1 

alaskanum  2 

arciiarium  2 

californicum  2 

vulgatum  2 

z'ulgafuni  1 

Ophrys  479 

caurina  480 

convallarioides  480 

corallorrhiza  483 

cordata  480 

loeselii  481 

ovata  479 

Oplismcnus 

celayensis  117 

Orchidaceae  469 

Orchiastruni 

porrifoliuvi  479 

romanzoffiauum  479 


Orchis 

dilatata  473 

orbiculata  A77 

Orcuttia  182 

californica  182 

greenei  182 

Oniithogalmn 

divaricatiim  413 

ixioidcs  399 

Oryzopsis  134 

asperifolia  134 

bloomeri  137 

ciispidata  136 

exigua  135 

hendersoni  135 

hymenoides  136 

kingii  136 

iiu-inbranacea  136 

miliacea  135 

webberi  136 

Osmttnda 

lanccolata  4 

liinaria  3. 4 

spicant  21 

virgiuiana  4 

Panicularia  211 
( Glyccria) 

amcricana  213 

borealis  211 

davyi  212 

elata  213 

crccta  212 

flaccida  212 

fluitans  212 

grandis  213 

hohiiii  212 

Icptostachya  212 

mnltifolia  212 

nervata  213 

elata  213 

occidentalis  557 

pauciflora  212 

fliurbcriana  207 

Panicum  112 

arizonicum  112 
barbipulvinatum  113 

capillare  113 

brez'ifolium  113 

occidcntale  113 

colonum  117 

crusgalli  117 

dactyl  oil  174 
dichotomiflorum  112 

dichotomuvi  115 

funstoni  114 

genicnlatum  119 

glanciim  118 

hirticaule  113 

huachuchae  115 

imbcrbc  119 

lindheimeri  114 

hitcscens  118 
miliaceum      112,  114 

occidcntale  115 

pacificum  115 

sang  u  ill  ale  110 

scoparium  116 

scribnerianum  116 

shastense  116 

thermale  116 

urvilleanum  114 

longiglnmc  114 

vcrticillatmn  118 

viride  118 


Parietaria  526 

dcbilis  527 

floridana  527 

occidentalis  ■  526 

officinalis  526 

pennsylvanica  526 

Pasania 

densiflora  516 

Paspalum  110 

dilatatum  111 

diinidiatnm  110 

distichum  111 

larranagai  111 

vaseyanum  111 
virgatitm 

pubiflorum  111 

Pellaea  29 
andromedaefolia    30 

brachyptera  31 

breweri  29 

bridgesii  30 

compacta  31 

densa  26 
glabella 

simplex  30 

gracilis  22 

mncronata  31 

ornitlwpus  31 

rafaclensis  30 

stclleri  22 

suksdorfiana  30 
zvrightiana 

conipacta  31 

Pennisetum 

villosum  119 

Peramium  481 

decipiens  481 

■nicnsicsii  481 

re  pens  481 

Phalangimn 

quamash  415 

Phalaris  120 

amcthystina  121 

angusta  123 

arundinacea  121 

brachystachys  122 

californica  121 
canariensis     120,  122 

caroliniana  123 

erucaeformis  179 
intcrvicdia 

angusta  123 

lemmoni  122 

minor  121 
oryzoides       119,  120 

paradoxa  120 

praemorsa  120 

praemorsa  120 

Phcgopteris 

dryopteris  13 

phcgopteris  14 

polvpodioidcs  14 

Philotria  103 

planchonii 
Phleum 
alpinum 
bellardi 


pratense 
Phoenicaceae 
Pholiurus 

iiicurz'atus 
incurvus 


103 
142 
142 
142 
142 
142 
344 
238 
239 
239 


Phoradendron  531 

californicum  531,  532 

distans  532 

coloradense  533 

densum  533 
flavcscens 

z'illosmn  534 

juniperinum  532 

libocedri  532 

libocedri  532 

ligatum  532 

longispicum  534 

cyclophyllum    534 

pauciflorum  533 

villosum  534 

Phragmites  183 

coinniiDiis  183 

phragmites  183 

z'nigaris  183 

Phylloglossmn  43 

Phyllospadix  94 

scouleri  95 

scrntlatus  95 

torreyi  94 

Piaropus 

crassipes  349 

Picea  61 

abics  61 

aniabilis  65 

breweriana  62 

cohimbiana  61 

engelmanni  61 

lozviana  67 

vnvizicsii  62 

sitchensis  62 

Pilularia  34 

amcricana  34 

globiilifera  34 

Pinaceae  52 

Pinales  50 

Pinus  52, 529 

albicaulis  54 

aristata  55 

attenuata  58 

balfouriana  54 

aristata  55 

beardsleyi  56 

benthamiana  56 

bolanderi  59 

boursieri  59 

bracteata  68 

californica  57 

commntata  61 

contorta  59 

bolanderi  59 

licndersoni  59 

murrayana  59 

coulteri  59 

diabloensis  59 

craigana  56 

dcflcxa  57 

edgariana  60 

monophylla  55 

flexilis  54 

albicaidis  54 

frcniontiana  55 

iusignis  57 

jeffreyi  57 

lambertiana  53 

lasiocarpa  66 

lophosperma  56 

lyallii  61 

viacrocarpa  59 
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Pinus 

iiiertensiana  63 

monophylla  55 

monticola  ^3 

minima  53 

porphyrocarpa    53 

muricata  60 

anthonyi  60 

murrayana  59 

nuttaUii  60 

parryana  55 

ponderosa         56, 57 

scopulonim  56 

jcffreyi  57 

quadri  folia  55 

radiata  57 

binata  57 

Shasta  54 

sabiniana  58 

sitchcnsis  62 

strobus 

monticola  53 

sylvcstris  52 

taxifolia  64 

tenuis  51 

torrej'ana  56 

tuberculata        57, 58 

vcnusta  68 

Piperia  474 

cooperi  475 

elegans  474, 476 

clongata  476 

lancifolia  475 

leptopetala  475 

longispica  476 

maritima  477 

michaeli  477 

multiflora  476 

unalaschensis  474 

Pityrogramma  20 

(Ccroptcris) 

triangularis  20 

maxoni  21 

pallida  21 

viscosa  21 

viscosa  21 

Platanthera 

elegans  476 

Icucosfachys  474 

stricta  472 
Platyloma 

brachyptcrmn  31 
Plciirapliis 

jamesii  109 

r;V/iWa  109 

Pleuropogon  193 

californicus  194 

refractus  194 

sabinii  193 

Poa  197 

abyssinica  186 

acutigluniis  206 

aestivalis  198 

airoides  215 

a/rra  206 

alpina  204 

ampla  208 

annua  198 

stricta  199 

aquatica  211 

amcricana  213 

argcntca  210 

atropurpurea  201 

bigelovii  199 


Poa 

bolanderi  199 

chandlcri  199 

brachyglossa  208 

bnckleyana  206 

bulbosa  211 

calif  ornica  206 

canbyi  207 

capillarifolia  210 

capillar  is  206 

caroliniana  187 

ciliancnsis  186 

compressa  200 

confinis  201 

cottoni  210 

curtifolia  208 

cusickii  210 

distans  214 

douglasii  200 

epilis  209 
eragrostis      186,  188 

fendleriana  206 

/;7//o/fa  210 

gracillima  206 

hanscni  210 

howellii  199 

chandlcri  199 
viicrospcrma     199 

hypnoidcs  186 

idahocnsis  210 

incnrva  207 

infirma  198 

intcrrupta  185 

invaginata  206 

kelloggii  202 

kingii  221 

lacvicuhnis  208 

laxiflora  203 

leckenbyi  207 

leibergii  210 

lemmoni  214 

leptocoma  203 

elatior  204 

lettermani  211 

limosa  206 

longiligula  205 

macrantha  200 

mcgastachya  186 

mcxicana  187 

multnonac  206 

nervata  213 

nervosa  202 

nevadensis  207 

niidata  206 

niitkaensis  216 

nuttalliana  215 

occidentalis  204 

olncyae  202 

orctittiana  206 

oxylepis  185 

pachypholis  205 

paddoisis  209 

palustris  204 

pauciflora  207 

paucispiciila  203 

piperi  201 

pratensis  202 

pratensis  197 

pringlei  210 

hanscni  210 

pulchella  209 
purpurasccns         209 

rhizomata  203 

rigida  225 


Poa 

rupestris 

rupicola 

sandbergii 

saxatilis 

scabrella 

scabrifolia 

serotina 

spilhnani 

stenantha 

snksdorfii 

tcncrrima 

tcmiifolia 


205 
205 
207 
206 
206 
210 
204 
210 
204 
210 
206 
206 


thurbcriana    193,207 

triflora  204 

trivialis  203 

unilateralis  209 

vaseyochloa  209 

"wyoniingensis  207 

POACEAE  103 

Podosaenuim 

dcbilc     _  138 

Polyantlirix 

hystrix  254 

POLYPODIACEAE  5 

Polypodium  7 

californicum  8 

bulbiferum  7 

carnosmn  7 

dilatatum  17 

dryoptcris  13 

falcatum  8 

filix-fcmina  19 

filix-mas  13,  16 

fragile  7 

glycyrrhiza  8 

hesperium  8 

ilvcnsc  6 

intermedium  8 

lonchitis  9 

montanum  15 

occidcntale  8 

or  copter  is  15 

pachyphyllum  7 

phcgoptcris  14 

scouleri  7 

vulgare  7 

occidcntale  8 

Polypogon  147 

alopccuroidcs  153 

Hit  oralis  147 

lutosus  147 

maritimus  147 

monspeliensis  147 


Polystichum 

9 

andersoni 

12 

californicum 

11 

dudleyi 

12 

/rn  » /n,(7,yu 

12 

lemmoni 

10 

loncbitis 

9 

munitum 

10 

imbricans 

10 

inciso-scrratuni  10 
scopulinum  11 

PoNTEnERIACEAE        349 

Populus  486 

«//u7  486 

balsamifera  486 

fremontii  487 

pubesccns  487 

macdougalii  487 

tremuloides  486 

vancouveriana  486 


Populus 

trichocarpa 

487 

vancouveriana 

486 

Portulacaceac 

485 

Potarriogeton 

83 

alpinus 

86 

americanus 

87 

amplifolius 

85 

angustifolius 

86 

californicus 

^ 

claytoni 

85 

columbianus 

90 

compressus 

89 

crispus 

87 

dimorphus 

85 

diversifolius 

84 

epihydrus 

85 

foliosus 

88 

californicus 

88 

gramincus 

86 

heterophyllus 

86 

hybridus 

84 

latifolius 

89 

lonchitcs 

87 

lucens 

87 

natans 

83,84 

nuttallii 

85 

pauciflorus 

88 

pectinatus 

90 

latifolius 

89 

perfoliatus 

richardsonii 

88 

praelongus 

88 

/'rofrH,^ 

/Hcrn,? 

87 

pusillus 

89 

richardsonii 

88 

robbinsii 

90 

n(/t',?crJ!.s 

86 

spirillus 

85 

zizii 

86 

zosteraefolius 

89 

Pritchardia 

filamcntosa 

345 

filifera 

345 

Prosartes 

(see  Disporum) 

hookeri 

456 

lanuginosa 

trachyandra 

457 

mencicsii 

455 

orcgana 

456 

parvifolia 

457 

trachycarpa 

456 

trachyandra 

457 

Pseudotsuga 

63,  529 

douglasii 

64 

macrocarpa 

64 

lindleyana 

64 

macrocarpa 

64 

mucronata 

64 

taxifolia 

64 

Pteridium 

23 

aquilinum 

pubescens 

23 

Pteridophyta 

1 

Pteris 

andromedaefolia    30 

atropurpurea 

29 

aquilina 

23 

feci 

23 

gracilis 

22 

stellcri 

22 
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Puccinellia 

214 

air  0  ides 

215 

alaskana 

215 

angustata 

215 

ciisickii 

215 

distans 

214 

festucaeformis 

216 

lemmoni 

214 

nutkaensis 

216 

nuttalliana 

215 

paupercula 

alaskana 

215 

rub  id  a 

214 

simplex 

215 

Quamasia 

415 

(Camassia) 

azurea 

416 

cusickii 

415 

csciilcnta 

415 

howellii 

416 

leichtlinii 

416 

quamash 

415 

walpolei 

415 

Quercus           516 

,531 

acroglandis 

518 

acutidcHs 

520 

agrifolia 

518 

alvordiana 

521 

breweri 

519 

californica 

517 

chrysolepis 

522 

vaccinifolia 

522 

crassipocula 

522 

dcnsiflora 

516 

douglasii 

519 

dumosa 

520 

bullata 

520 

turbinella 

520 

dimnii 

522 

durata 

520 

echinoidcs 

516 

engelmanni    519 

,520 

fidvesccns 

522 

garryana 

518 

breweri 

519 

senota 

519 

hinds  a 

518 

kelloggii 

517 

lobata 

518 

friiticosa 

519 

macdonaldi 

520 

clegeniula 

519 

morehus 

517 

oerstcdiana 

518 

oxyad  cilia 

518 

palmeri 

522 

ransomi 

519 

robitr 

516 

sadleriana 

521 

sonomcnsis 

517 

tinctoria 

californica 

517 

tomentella 

521 

turbinella 

520 

tmdulata 

pungens 

521 

vaccinifolia 

522 

wislizenii 

517 

frutescens 

517 

Ragnellidium 

i2, 

Razoumofskya 

529 

abietina  530 

americana  529 

campylopoda         529 


Razoumofskya 

caucasica  529 

cyanocarpa  531 

divaricata  530 

douglasii  531 

abietina  530 

laricis  530 

tsugensis  '  531 

laricis  530 

occidcntalis  529,  530 

abietina  530 

tsugensis  531 

Richardia 

aethiopica  346 

Rotfboellia 

cylindrica  238 

pannonica  238 

repens  238 

Rupalleya 

voliibilis  408 

Ruppia  90 

cnrvicarpa  91 

lacustris  91 

maritima  90, 91 

occidentalis  91 

Rynchospora  279 

alba  280 

aurea  279 

capitellata  280 

Sabina         70,75,531 

californica  75 

occidentalis  76 

scopulorum  76 

utahensis  75 

Sagittaria  100 

arifolia  101 

calycina  100 

cuneata  101 

esculenta  101 

greggii  102 

latifolia         _  101 

montevidensis  102 

paniculata  101 

radicans  99 

sagittifolia  101 

sinensis  101 

sinensis  101 

sanfordii  102 

variabilis  101 

Salicaceae  486 

Salix  487 

aemulans  507 

amygdaloides  490 
aretica 

petrea  500 

argophylla  492 
argnta 

lasiandra  489 

austinae  502 

bakeri  497 

barclayi  498 

bebbiana  506 

pcrrostrata  506 

bella  503 

bigelovii  497 

bolanderiana  493 

brachystachys  505 

breweri  504 

cacspitosa  501 
californica     498,499 

caprc  aides  505 

cascadensis  500 

caudata  489 

parvifolia  489 


Salix 

ehlorophylla  501 

commutata  498 

denudata  498 

puberula  498 

conjuncta  498 

cordata  494 

lute  a  494 

mackenziana  495 

zvatsoni  494 

coulteri  505 

covillei  502 

delnortensis  504 

drummondiana  503 

eastwoodiae  499 

exigua  493 

nevadensis  493 

virens  493 

farrae  495 

fendleriana  489 

fernaldii  507 

flava  494 

fiavescens  505 

fluviatilis  492 

exigua  493 

franciscana  497 

geyeriana  506 

argentea  506 

meleina  506 

glauca 

villosa  499 

gooddingii  490 

hindsiana  491 

leucodendroides    491 

hookeriana  500 

tomentosa  500 

jepsoni  504 

laevigata  490 

araquipa  491 

lancifolia  489 

lasiandra  489 

abramsi  489 

caudata  489 

fendleriana  489 

lancifolia  489 

lyallii  489 

lasiolepis  496 

bakeri  497 

bigelovii  497 

lemmoni  502 

austinae  502 

longifolia 

exigua  493 

lutea  494 

ligulifolia  494 

platyphvlla  494 

lyallii      _  489 

mackenziana  495 

macrogemma  495 

macrocarpa  506 

argentea  506 

macrostachya 

leucodendroides 

491 

inalacophyUa  492 

melanopsis  493 

bolanderiana  493 

monica  501 

monochroma  496 

myrtilloides  494 

nevadensis  493 

nigra  490 

vallicola  490 

nivalis  507 


Salix 

saximontanus  507 

nuttallii  505 

orestera  499 

pachnophora  502 

parishiana  492 

pedicellaris  494 

hvpoglauca  494 
pelfita  502 

pennata  501 

pentandra  487 

caudata  489 

petrophila  500 

caespitosa  501 

piperi  499 

planifolia  501 

monica  501 

platyphylla  494 

pseudocordata  496 
pseudomonticola  497 
pseudomyrsinites 

496 

pyrifolia  496 

reticulata  507 

rostrata  506 

saximontana  507 

scouleriana  505 

sessilifolia  491 

hindsiana  491 
sitchensis       503, 505 

coulteri  505 

speciosa  489 

stagnalis  505 
subcoerulea   502,  503 

tenera  500 

vallicola  490 

vestita  507 

zvatsoni  494 
wolfii 

idahoensis  497 
Salvinia  35 

Salviniaceae  35 

Santalaceae  527 

Saururaceae  485 
Saururus 

cernuus  485 
Saz'astana 

(see  Torresia) 

inacrophylla  124 

odorata  124 
Scheuchzeria  97 

palustris  97 

SCHEUCHZERIACEAE   96 

Schmidtia 

(see  Coleanthus) 
subtilis  143,  144 

Schoenolirion  412 

album  412 

bracteosum  413 

Schoenus  281 

albus  280 

aculcatus  142 

capifellatus  280 

mariscus  280 

nigricans  281 

Schollcra 
(see  Heteranthera) 

graniinea  349 

Schubertia 

sempervircns  69 

Scilla 

ponicridiana  413 

Scirpus  269 

acicularis  264 
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Scirpus 

acu)iiiiiatus 

acutus 

amcricanus 

atropurpureus 

atrovircns 
pallidiis 

brittoiiiamis 

caespitosus 

californicus 

campcstris 

capillaris 

capitatus 

caribacus 

carinatus 

cernuus 

congdoni 

criniger 

fluviatilis 

hetcrochaetus 

lacustris        269, 
occidenfalis 

lenticularis 

leptocaulis 

lineatus 

maritimns 
fluviatilis 

micranthus 

microcarpus 

miliaccus 

mo  lit  a  It  us 

nanus 

nevadensis 

obfusus 

occidcntalis  274, 

olneyi 

ovatus 

pacificus 

pallidus 

paludosus 

pahistris 

pauciflorus 

pumilus 

pungcns 

pygmaeus 

radicans 

riparius  271 

robustus 
compactus 
paludosus 

rosfcllafjis 

stcnophyllus 

suhtcrminalis 

sylz'aticiis 
digynus 

fatora 

vahlii 

validus 
Scleropoa 

rigida 
Scoliopus 

bigclovii 

hallii 
ScolocJiloa 

(see  Fluminea 

fcstucacca 
Scribneria 

Iiolandcri 
Selaginella 

asprella 

bigelovii 

cinerascens 

doiiglasii 

eremophila 


266 

274 

272 

262- 

276 

276 

27S 

271 

274 

275 

267 

262 

262 

270 

271 

276 

277 

275 

274 

273 

274 

276 

271 

277 

275 
278 
276 
268 
266 
270 
273 
263 

,?79 
273 
262 
275 
276 
275 
261 
271 
272 
272 
271 
264 

,274 

275 
275 
266 
267 
272 

276 
274 
267 
273 

225 
449 
449 
450 

) 

197 

239 

239 

46 

50 

47 

47 

46 

47 


Selaginella 

hanseni  48 

leucobryoides  49 

vio)itancnsis  49 

oregana  48 

parishii  47 

scopulorum  48 

stnithioloides  48 

wallacei  49 

watsoni  49 

Selaginellaceae  46 

Sequoia  69 
gigantea            69, 70 

sempervirens  69 

zvasliingtoniana  69 

li'cUingioniana  69 

Serapias  478 
(Epipactis) 

gigantea  478 

helleborine  478 

Sctaria 

(see    Chaetochloa) 

gracilis  119 

verticil  lata  118 

■Z'iridis  118 

Sisyrinchium  465 

bcllum  467 

calif  ornicuni  468 

douglasii  467 

castii'oodiac  467 

chncri  469 

flavidum  468 

funereum  467 

grandifloruni  467 

grcenei  467 

halophyllum  466 

hcspcrium  467 

idahoense  466 

Icptocaulon  466 

macounii  467 

maritimum  467 

oreopJiiliini  466 

sarmentosum  466 

scgctum  466 

septentrionale  466 

Sitanion  253 

anomalum  253 

brcz'iarist  at  11)11  254 

brodiei  252 

californicum  254 

cincrcmn  254 
clyitioidcs      253, 254 

flexnosum  244 

glabrum  254 

hanseni  253 

hystrix  254 

jubatum  254 

Jcckenbyi  253 

minus  254 

montanum  254 

multisetum  254 

plaiiifolitim  253 

polyanthrix  254 

rigidum  254 

californicum  254 

rubcscens  253 

strictum  254 

strigosum  254 

vchitinum  254 

villosum  254 

Smilacaceae  458 

Smilacina 

(see  Vagnera) 

amplcxicauJis  453 


453 

452 


Smilacina 
glabra 
borcalis 

uniflora 
raccmosa 

brachystyla  453 

scssilifolia  454 
stcllata 

scssilifolia  454 

strcptopoidcs  458 

uniflora  452 

Smilax  459 

aspcra  459 

californica  459 
rot  undi  folia 

californica  459 
Sorghum 

(see  Holcus) 

halepcnsc  108 

Sparganiaceae         80 

Sparganium  81 

angustifolium         82 

californicum  81 

crectmn  81 

eurycarpum  81 

grecnei  82 

grcenei  82 

minimum  83 

multipeduuculatuui 

82 
simplex  82 

angustifolium     82 
multipcduncn- 

latum    82 

Spartina  174 

cynosuroidcs  175 

foliosa  175 

gracilis  175 

michauxiana  175 

schrcberi  174 
Spcrianthcs 

unalaschcnsis  474 
Sperm  ATOPHYTA        50 

Sphenopholis  169 
obtusata 

lobata  169 

pallens  169 
Spiranthes 

dccipicns  481 

porrifolia  479 

romancoffianum  479 

Spirodela  346 

pdlyrhiza  346 

Sporobolus  144 

airoides  145 

asper  145 

asperifolius  145 

bolanderi  206 

compositus  145 

confusus  144 

contractus  146 

cryptandrus  146 
striclus  146 

dcpauperatus  138 

elongatus  146 

fi  I  if  or  mis  140 
flcxuosus  146 

jonesii  141 

longifolius  145 

ncglectus  144 

re pens  139 

richardsonis  138 

strictus  146 


Sporobolus 

vaginacflorus 

neglcctus  144 
Stapfior 

colusana  188 
Stenanthella 

occidcntalis  374 

Stenanthium  374 

angustifolium  374 

occidentale  374 

Stenochloa 

californica  185 

Stcnophyllus  267 

capillaris  267 

Stipa  128 

bloomeri  137 

californica  130 

chrysophylla  129 

comata  131 

intermedia  131 

intonsa  131 

coronata  130 

elmeri  129 

eminens  132 

andersoni  132 

hymenoidcs  136 

kiiigii  136 

lemmoni  133 

joncsi  133 

lepida  132 

andersoni  132 

lettermani  133 

littoralis  134 

mcmbranacca  136 

minor  134 

nelsoni  134 

occidcntalis  130 

niontana  130 

oregoncnsis  130 

parishii  131 

pcnnata  128 

pinetoruni  133 

pringlci 

lemmoni  133 

pulchra  131 

sctigcra  131 

speciosa  129 

stillmanii  132 

stricta  130 

sparsi  flora  130 

thurberiana  129 

tiveedyi  131 

vaseyi  133 
viridula 

lettermani  133 

minor  134 

pubescens  129 

robusta  133 

williamsii  132 

Streptopus  457 

amplexifolius  457 

curvipes  458 

brevipes  458 

rosetis  457, 458 

streptopoides  458 

Strobus 

monticola  53 
Stropholirion 

californicum  408 

Struthiopteris  21 
(Lomaria) 

spicant  21 

Syntherisma  109 
(IJigitaria) 
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Syntherisma 

ischaemum  110 

Iiiuiiifiisa  110 
praccox          109,110 

saiiguinalis  110 

Taxaceae  50 

Taxalcs  50 

Taxodiaceae  68 

Taxodium  68 

gigaiitciim  69 

scmpcrvircns  69 

washingtonium  69 

Taxus     '  51 

baccahi  51 

boiirsicri  51 

brevi  folia  51 

lindleyana  51 

Tliesium 

umbcUatufn  527 

Thuya  71 

craigaiia  71 

gigantea  71 

menzicsii  71 

occidcntalis  71 

plicata  71 

Tofieldia  372 

occidcntalis  372 

palustris  372 

Torresia  124 
(6V;z'(7.s-/anfl) 

macrophylla  124 

odorata  124 

urticulata  124 

Torrcya  51 
(see  Tumion) 

calif  oniica  51 

myristica  51 

Tovaria 

scssUifolia  454 

Toxicoscordion 

arcnicola  2>77 

exaltatum  375 

intermedium  Z77 

micranthum  376 

paniculatum  376 

vcncnosutn  2)77 

Trichochloa 

microspcrma  138 

Trichodinm 

naniDii  153 

Triciispis 

milt  ic  us  184 

piilchcllus  184 

T  rid  ens 

miiticus  184 

piilchcUus  184 

Triglochin  96 

concinna  97 

r/flifl  97 

maritima  97 

(/r/>//w  97 

palustris  96 

striata  96 

triandra  96 

Trillium  450 

calif  ornicuni  450 

cerniiiiin  450 

chloropctalum  451 

crassifolium  450 


Trillium 

gigantciim  451 
angiistipctahtm 

451 
chloropctalum  451 

ovatum  450 

petiolatum  451 

rivale  451 

scouleri  450 

angustipctaluin 

451 

calif  ornicmn  451 

chloropctalum  451 

gigantcum  451 

venosum  450 

Triodia  183 

mutica  184 

pungens  184 

pulchella  184 

Trisetum  167 

barhatuni  234 

brandcgci  167 

canescens  168 

cernuum  167 

coiigdoni  168 

flavescens       167,  168 

lobatum  169 

miiticum  167 

mitkaense  167 

sandbcrgii  167 

sesquiflorum  168 

spicatum  168 

subs  pic  atuni  168 

wo//r  168 

muticum  167 

wolfii  167 

muticum  167 

Triticum 

caninum  243 

rcpens  241 
dasystachyum    240 

sitbz'illosiim  240 

violaccum  243 

Triteleia  401 

angustiflora  402 

bicolor  402 

bridgesii  404 

Candida  402 

crocea  403 

gracilis  404 

grandiflora  401 

hendersoni  404 

howellii  402 

laxa  402 

lilacina  401 

htgcns  399 

modes  ta  403 

pcduncularis  403 

Tsuga  62 

hetcrophylla  63 

mcrtensiana  63 

roczlii  63 

sicboldi  63 

Tumion  51 
(  Torrcya) 

californicum  51 

taxifolium  51 


Typha  79 

angusti  folia  80 

bractcata  80 

domiuqensis  80 
latifolia             79, 80 

Typhaceae  79 

Ulmaceae  523 

Ulmiis  523 

Uncinia 

breviseta  317 

Unifolium  454 
(Mariantliciiiiim) 
bifolium 

kamtschaticiim  455 

dilatatum  455 

liliaceum  454 

Uniola 

s  pic  at  a  194 

^fr/rfa  194 

Urtica  524 

breweri  524 

calif  ornica  525 

dioica  524 
gracilis 

holosericca  524 

holosericea  524 

lyallii  525 

calif  ornica  525 

urens  525 

Urticaceae  523 

Uzntlaria 

amplcxifolia  457 

smithii  455 

Vagnera  453 

.    ( Sinilacina) 

amplexicaulis  453 

glabra  453 

brachypetala  453 

liliacea  454 

pallcsccns  454 

sessilifolia  454 
stcllata_      _  453,454 

sessilifolia  454 

Vallisneriaceae    103 

CO  mat  a  138 

V  cat  cilia 

crystallina  400 

Veratrum  377 

albiini  377 

californicum  378 

caudatum  378 
eschscholt:::iaiiiiiii  37S 

cschscliolf::ii  378 

fimbriatum  379 

insolitum  379 
lobelianiim 

eschsclioltrjiauuni 
378 

viride  378 

F///a 

aspcrifolia  145 

depaupcrata  138 

filiforniis  140 

glomerafa  153 

gracilliina  140 

richardsonis  138 

squarrosa  138 


Wasat  cilia 

king  a  221 

Washingtonia  344 

planicniosa  345 

i^lifera  345 

robusta  345 

gracilis  345 

robusta  345 
Wcllingtonia 

gigantea  69 

lingnlata  349 

obi  on  (I  a  349 

Wolffiella  348 

floridana  348 

lingulata  349 

oblonga  348 

Woodsia  6 

oregana  6 

scopulina  6 

Woodwardia  17 

chamissoi  17 

paradoxa  17 
radicans 

amcricana  17 

Xerophyllum  373 

asphodcliodcs  373 

douglasii  373 

tenax  373 

Yucca  446 

aloifolia  446 

arborescens  446 

baccata  447 

brevifolia  446 

arborescens  446 

graminifolia  447 

mohavensis  447 

zvhippici  447 

Zannichellia  91 

palustris  91, 92 

Zaxxichelliaceae  83 

Zantedeschia 

aethiopica  346 

Zostera  93. 94 

latifolia  94 

marina  94 

latifolia  94 

oregana  94 

pad  fie  a  94 

Zosteraceae  93 

Zostcrclla 

dubia  349 

Zygadenus  374 
brevibracteatus     376 

douglasii  375 

elcgans  375 

exaltatus  375 

fremontii  375 
brevibract  cat  us  376 

minor  375 

glabcrrimns  37A 

intermedins  377 

longits  375 

micranthus  376 

paniculatus  376 

spcciosus  375 

minor  375 

venenosus  377 
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Adder's-Tongue 

Family     1 
Adder's-tongue  2 

Fetid 

California  449 

Oregon  450 

Western  2 

Agave 

Desert  460 

Shaw's  461 

Utah  460 

Alder 

Red  513 

Sitka  513 

Thin-leaved  514 

.  Wavy-leaved        513 
White  514 

Amaryllis 

Family  459 
Amole 

Common  413 

Narrow-leaved     414 
Purple  414 

Small-flowered     414 
Androstephium 

Small-flowered     410 
Aristida  (see  Grass) 
Arrow-Grass 

Family  96 
Arrow-grass  (See 
Grass) 
Arrow-head 

Arum-leaved         101 

Broad-leaved        101 

Gregg's  102 

Montevideo  102 

Sanford's  102 

Arum  Family        345 

Asparagus  452 

Aspen  486 

Azolla 

Fern-like  35 

Barley   (see  Grass) 
Bay 

Sierra  508 

Bayberry  Family  508 
Beaked-rush 

(see  Rush) 
Beard-grass 

(see  Grass) 
Beech  Family        514 
Beech-fern  (see  Fern) 
Bell 
Fairy 

Hooker's  456 

Large-flowered 

455 

Oregon         •    456 

Sierra  457 

Rough-fruited  456 

Yellow  426 

Stink  421 

Mission  423 

Bent-grass 

(see    Grass) 
Big  Tree  69 

Birch  Family        510 


Birch 

Glandular  511 

Low,  Western  511 
Paper,  Western  512 
Scrub  511 

Spring  512 

BiRTHWORT  Family 

534 

Blue-eyed   Grass 
(see  Grass) 

Blue-flag 

Western  462 

Blue-joint  (see  Grass) 

Bog-asphodel 

California  2)72) 

Bracken 

Western  23 

Brittle-fern 

(see  Fern) 

Brodiaea 

Common  409 

Many-flowered  409 
Twining  408 

Brome   (see  Grass) 

Brome-grass 

(see  Grass) 

Bulrush 

California  274 

Congdon's  276 

Fringed  277 

Great 

American  273 

Pale  274 

Olney's  273 

Pacific  Coast  275 
Pale  _  276 

Prairie  275 

Reddish  277 

River  275 

Small-fruited  276 
Viscid  274 

Bunch-Flower 

Family  371 

Bunch-grass 

(see  Grass) 

Bur-grass 

(see  Grass) 

Bur-head 

Creeping  99 

Upright  100 

Bur-reed  Family    80 

Bur-reed 

Broad-fruited  81 
California  81. 82 
Greene's  82 

Narrow-leaved  82 
Simple-stemmed  82 
Small  83 

Calla  346 

Calliprora 

Common  399 

Sierra  400 

Calypso  482 

Camass 
Common  415 

Cusick's  415 

Death  277 


Camass 
Howell's  416 

Leichtlin's  416 

Canary-grass 

(see  Grass) 

Candy-grass 

(see  Grass) 

Cat's  Ear 
Blue  433 

Elegant  434 

Yellow  433 

Cat-tail  Family     79 

Cat-tail 

Broad-leaved  80 

Narrow-leaved       80 

Cedar 

Giant  71 

Incence  71 

Chain-fern  (see  Fern) 

Cheat  (see  Grass) 

Chess    (see  Grass) 

Chinquapin 

Giant  515 

Sierra  515 

Chives 
Wild  382 

Chloris    (see  Grass) 

Cliff-brake 

Bird's-foot  31 

Brewer's  29 

Bridges's  30 

Desert  31 

Sierra  31 

Slender  22 

Suksdorf's  30 

Clintonia 

Red  453 

Single-flowered    452 

Cloak-fern  (see  Fern) 

Club-moss  Family  43 

Club-moss 
Alaskan  45 

Bog  44 

Fir  43 

Stifif  45 

Club-rush   (see  Rush) 

Comandra 

Northern  528 

Pale  528 

Coffee-fern 

(see  Fern) 

Coral-root 

Biglow's  484 

Early  483 

Merten's  484 

Spotted  483 

Striped  484 

Cord-grass 

(see  Grass) 

Cotton-fern 

(see  Fern) 

Cotton-grass 

(see  Grass) 

Cottonwood 
Black      _  487 

Fremont's  487 


Crab-grass 

(see  Grass) 

Crypsis  (see  Grass) 

Cyperus 

Awned  257 

Brown  256 

Bush's  258 

Coarse  261 

Hansen's  260 

Monterey  261 

Parish's  258 

Red-rooted  260 

Shining  256 

Short-pointed       258 

Smooth  257 

Straw-colored      260 

Tall        _  259 

Uniola-like  257 

Cypress  Family      70 

Cypress 

Alaska  74 

Gow'en  72 

Guadaloupe  72 

Lawson  74 

Mac  Nab  72 

Monterey  72 

Sargent  72 

Cytherea  482 

Darnel    (see   Grass) 

Deer-fern   (see  Fern) 

Deer-grass 

(see  Grass) 
Disanthelium 

(see   Grass) 
Dog-toothed  Violet 

(see  Fawn  Lily) 

Dropseed  (see  Grass) 

Duckweed  Family 346 

Duckweed 

Gibbous  348 

Greater  346 

Ivy-leaved  347 

Least  347 

Lesser  348 

Valdivia  347 

Dulichium  278 

Eel-grass  Family  93 

Eel-grass  (see  Grass) 

Elm  Family  523 

Ephedra  Family     77 

Ephedra 

California  78 

Green  77 

Nevada  78 

Three-forked         78 

Eragrostis  (see  Grass) 

Eriochloa  (see  Grass) 

Fairy  Bells  (see  Bell) 

Fairv  Lantern 

Golden  433 

Mt.  Diablo  432 

Purple  432 

White  432 

False   Helebore 

(see  Helebore). 
Feather-grass 

(see  Grass) 
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Fern  Family 

5 

Fern 

Beech- 

14 

Brittle- 

7 

Chain- 

Giant 

17 

Cloak- 

California 

33 

Jones' 

33 

Parry's 

32 

Coffee- 

30 

Cot  ton - 

32 

Deer- 

21 

Gold- 

20 

Grape- 

California 

5 

Lance-leaved 

4 

Leathery 

4 

Little 

3 

Virginia 

44 

Holy- 

9 

Lace- 

28 

California 

25 

Lady- 

19 

Alpine 

20 

Licorice 

8 

Lip- 

Cleveland's 

29 

Coastal 

28 

Cooper 

26 

Coville's 

28 

Fibrillose 

27 

Parish 

27 

Slender 

27 

Viscid 

26 

Maiden-hair 

California 

24 

Western 

24 

Male- 

16 

Oak- 

13 

Parsley- 

American 

22 

Shield- 

Anderson's 

12 

California 

11 

Dudley's 

12 

Eaton's 

11 

Lemmon's 

10 

Sword- 

Imbricated 

10 

Western 

10 

Venus-hair 

24 

Wood- 

Coastal 

16 

Downy 

14 

Mountain 

IS 

Sierra 

15 

Spreading 

17 

Fescue   (see  Grass) 

Fimbristylis 

Grass-like 

268 

Hot  Spring 

268 

Vahl's 

17  ,V 

267 

r  ir 
Alpine 

66 

Amabilis 

65 

Douglas 

64 

Big  Cone 

64 

Grand 

66 

Lovely 

65 

Noble 

68 

Red 

67 

Santa  Lucia 

68 

Shasta 

67 

Fir 

Stinking  66 

White  67 

Fire-cracker  Flower 

410 
Flag   (see  Iris) 
Flowering  Quill- 
wort  Family  95 
Flowering  Quillwort 

95 
Fluminea   (see  Grass) 
Foxtail  (see  Grass) 
Fritillary 
Black         ^  422 

Brandegee's  425 

Davidson's  425 

Fragrant  421 

Ill-scented  421 

Kamchatka  423 

Manv-flowered     424 
Purd'y's  422 

Purple  424 

Rice-bulbed 

Purple  423 

Scarlet  422 

Siskiyou  424 

Wine-colored       425 
Yellow  426 

Gale 

Sweet  508 

Galleta  (see  Grass) 
Ginger 
Wild 

Hartweg's  535 
Lemmon's  536 

Long-tailed       535 
Gold-fern   (see  Fern) 
Golden-eyed   Grass 
(see  Grass) 
Golden-top 

(see  Grass) 
Golden   Star 

(see  Star) 
Goose-grass 

(see  Grass) 
Grama  (see  Grass) 
Grape-fern  (see  Fern) 
Grass  Family        103 
Grass 
Alkali 

Alaska  215 

European  214 

Lemmon's  214 

Little  215 

Nuttall's  215 

Pacific  216 

Aparejo  139 

Aristida 

California  125 

Divaricate  125 

Fendler's  128 

Few-flowered  126 
Parish's  126 

Purple  ^  127 
Reverchon's  127 
Schiede's  125 

Wright's  127 

Arrow- 
Marsh  96 
Seaside                97 
Three-ribbed      96 
Barley 

Little  245 

Low  246 


Grass,  Barley 

Meadow  247 
Mediterranean  246 

Northern  247 

Tufted  247 

Wall  245 

Barnyard  117 

Mexican  117 

Small  117 

Beach  162 

Beard-  147 

Annual  147 

Bushy  108 

Maritime  147 

Plumed  107 

Bent- 
Dwarf  153 
Hairy-flowered 

149 

Hall's  152 

Howell's  154 

Idaho  155 

Leafy  152 

Maritime  151 

Mountain  150 

Northern  149 

Oregon  155 

Pacific  154 

Ross's  153 

Seashore  152 

Sequoia  155 

Sierra  151 

Thurber's  150 

Western  153 

Water  150 

Bermuda  174 

Blue- 
Alkali  208 
Alpine  204 
Annual  198 
Bigelow's  199 
Bog  203 
Bolander's  199 
Canada  200 
Canby's  207 
Cusick's  210 
Douglas's  200 
Dune  201 
Hooker's  202 
Howell's  199 
Kellogg's  202 
Kentucky  202 
Leiberg's  210 
Letterman's  211 
Malpais  206 
Merrill's  208 
Mountain  209 
Little  208 
Nevada  207 
Pacific  206 
Piper's  201 
Pringle's  210 
San  Bernardino 

201 

Sanr^berg's  207 
San  Francisco  209 

Seacliff  206 

Seashore  200 

Timber  205 

Timberline  205 

Vasey's  209 
Western 

Tall  204 

Blue-eyed 


Grass,  Blue-eyed 

California  467 

Idaho  466 

Nevada  466 

Suksdorf's  466 

Blue-joint  161 

Bottle-brush 

California  255 

Brome- 

Alaska  _  227 

Australian  236 

California  228 

Chilian  234 

Downy  234 

English  229 

i<  oxtail  233 

Great  Basin  228 

Hungarian  229 

Japanese  236 
Mountain 

Large  228 
Narrow-flowered 

230 
Narrow-leaved, 

227 

Orcutt's  231 

Pacific  231 

Porter's  231 

Richardson's  230 

Seaside  227 

Smooth  229 

Spanish  233 

Sterile  235 

Suksdorf's  229 

Tall  232 

Woodland  230 

Bunch- 
Blue  224 
Buffalo  223 
Earlv  169 
Mountain  223 

Bur-  119 

Canary-  122 

California  121 

Carolina  123 

Lemmon's  122 
Mediterranean 

121 

Narrow  123 

Paradox  120 

Reed  121 

Short-spiked  122 

Candv-  186 

Cheat  234 
Downv-sheathed 

236 
Soft  232 
Smooth- 
flowered  232 

Chess  234 

Chloris 

Silkv  176 

Colusa  188 

Cord-  175 

Alkali  175 

California  175 

Cotton- 
Russet  268 
Slender  269 
Tall  269 

Crabb-  110 

Crypsis 

Sharp-leaved  142 

Cut- 
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Grass,  Cut 

Rice  120 

Dallis  111 

Darnel  237 

Deer-  146 

Dissanthelium 

California  185 

Ditch-  91 

Western  91 

Dog's-tail 

Crested  196 

Dropseed 
Annual 

Tufted  144 

Hair-grass  145 
Narrow-spiked 

146 

Rough-leaved  145 

Sand  146 

Eel-  94 

Eragrostis 

Carolina  187 

Creeping  186 

Low  188 

Mexican  187 

Orcutt's  187 

Sand  185 

Viscid  188 

Eriochloa 

Awned  110 

Feather-  180 

Fescue 

Alpine  225 

California  222 

Coast  Range  221 

Desert  219 

Eastwood's  220 

Elmer's  222 

Few-flowered  218 

Gray's  219 

Hairy-leaved  219 

Howell's  224 

Meadow  221 

Nodding  222 

Nuttall's  220 

Pacific  218 

Rat-tail  218 

Red  223 
Sheep 

Small  225 

Six-weeks  217 

Western  217 

Slender  217 

Spiked  221 

Tracv's  220 

Western  224 
Foxtail 

Bristly  118 

Green  118 

Perennial  119 

Yellow  118 

Fluminea  197 

Galleta  109 

James'  109 

Golden-eyed 

California  468 

Drew's  469 

Northern  469 

Oregon  468 

Golden-top  196 

Goose-  180 

Grama 

Annual  178 

Black  179 


Grass,  Grama 

Blue  179 
Needle  177 
Purple  178 
Rothrock's  178 
Sand  177 
Side-oats  177 
Hair- 
Annual  164 
California  165 
Diffuse  166 
Little  166 
Mountain  165 
Rough  154 
Silvery  166 
Slender  '  164 
Tufted  165 
Hare's  Tail  163 
Imperata 

Hooker's  107 

Johnson  108 
Koeleria 

Bristly  170 

Koeler's-  170 

Knot  -  111 
Lyme- 

Sea  248 
Manna- 
Davy's  212 
Few-flowered  212 
Fowl  213 
Northern  211 
Reed  213 
Tall  213 
Water  212 
Meadow 
Fowl  204 
Rough-stalked  203 
Meadow-foxtail   143 
Little  143 
Pacific  143 
Medusa   Head  248 
Melica 
Awned  189 
Harford's  190 
Nodding  192 
Small-flowered 

193 

Smith's  189 

Tall      ^  192 

Torrey's  193 

Western  192 

Mesquite-  141 
Millet 

Broom-corn  114 

Moss-           _  144 
Mountain-rice 

Bloomer's  137 

Henderson's  135 

Indian  136 

King's  136 

Little  135 

Millet  135 

Webber's  136 
Muhlenbergia 

Annual  138 

California  140 

Creeping  139 

Hairy  138 

Jones's  141 

Leafy     ^  140 

Lemmon's  139 

Mountain  141 

Porter's  141 


Grass,  Muhlenbergia 

Short-leaved  138 

Slender  140 

Mutton-  206 

Long-liguled  205 
Needle  and  Thread 
131 

Nit-  156 

Nut-  259 

Yellow  259 
Oat 

Cultivated  171 
W^ild  171 
Slender  171 
Oat- 
Downy  168 
Tall  172 
Wild 

American  173 

California  174 
Few-flowered 

173 

Mountain  172 

Northern  172 

Old-witch  113 

Onion-  191 

Alaska  190 

Geyer's  190 

Showv  191 

Sierra  192 

Small  191 

Orchard-  195 

Orcutt  182 

Awnless  182 

Panicum 

Arizona  112 

Desert  114 

Hairy  115 

Hot  Spring  116 
Lindheimer's  114 
Pacific    ^  115 

Scribner's  116 

Shasta  116 

Western  115 

Pine-  160 

Tufted  160 

Pleuropogon 

California  194 

Nodding  194 

Prairie-  169 

Shining  169 

Purple-eyed  467 

Quaking- 
Large  195 
Small  195 
Quack                   241 
Rabbit's  Foot       147 
Rattlesnake           233 
Redtop  151 
Reed- 
Bolander's         157 
Brewer's  157 
California  160 
Dense  159 
Howell's  157 
Leafy  158 
Macoun's  161 
Narrow-spiked 

162 
Pacific  159 

Purple  158 

Sweet  148 

Thurber's  161 

Tweedy's  158 


Grass,  Reed 

Vasey's 

159 

Wood 

Slender 

148 

Resclie 

226 

Ripgut- 

235 

Rush- 

Long-lcaved 

145 

Small 

144 

Rye- 

Alkali 

249 

Australian 

237 

Awnless 

252 

Canada 

252 

English 

237 

Giant 

250 

Gray 

250 

Italian 

237 

Macoun's 

251 

Northern 

251 

Narrow-spiked 

238 

Pacific 

251 

Perennial 

237 

Sand 

249 

Vancouver 

249 

Western 

252 

Yellow 

250 

Saccaton 

Alkali 

145 

Salt 

194 

Salt- 

Clustered 

181 

Salt  Cedar 

181 

Sand-bur 

119 

Satin- 

139 

Saw- 

280 

Scribner 

239 

Sickle 

239 

Six-weeks 

126 

Sleepy- 

133 

Slough- 

179 

Sprangle-top 

180 

Dense-flowered 

181 

Loose-flowered 

181 

Squirrel-tail 

246 

Big 

254 

Bottle-brush 

254 

California 

255 

Hansen's 

253 

Slender 

253 

Star- 

Water 

349 

Stink- 

186 

California 

130 

Desert 

129 

Elmer's 

129 

Giant 

130 

Lemmon's 

133 

Lettcrman's 

133 

Nelson's 

134 

Nodding 

131 

Parish's 

131 

Small-flowered 

132 

Stillman's 

132 

Subalpine 

134 

Thurber's 

129 

Western 

130 

William's 

132 

Surf- 

Scouler's 

95 
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Grass,  Surf 

Torrey's 

94 

Thin  Tail 

238 

Tickle- 

154 

Timothy 

142 

Mountain 

142 

Wild 

139 

Triodia 

Awnless 

184 

Low 

184 

Trisetum 

Beardless 

167 

Congdon's 

168 

Nodding 

167 

Tall 

168 

Vanilla 

124 

California 

124 

Vasey 

111 

Velvet- 

163 

Creeping 

163 

Vernal 

Sweet 

123 

Wheat- 

Alpine 

243 

Bearded 

243 

Blue  Bunch 

244 

California 

243 

Downy 

240 

Elmer's 

241 

Great  Basin 

242 

Montana 

240 

Parish's 

242 

Pringle's 

244 

Rock 

244 

Slender 

242 

Western 

241 

Witch- 

Mexican 

113 

Smooth 

112 

Western 

113 

Wood 

Slender 

148 

Ground-pine 

44 

Ground-cedar 

44 

Hackbcrry 

Douglas's 

523 

Hair-grass 

(see  Grass) 

Hares  Tail 

(see  Grass) 

Hazelnut 

California 

510 

Hellebore 

False 

California 

378 

Fringed 

379 

Green 

378 

Siskiyou 

379 

Tailed 

378 

Helleborine 

Giant 

478 

Hemicarpha 

Awned 

279 

Common 

278 

Western 

279 

Hemlock 

Mountain 

63 

Western 

633 

Hookera 

California 

406 

Dwarf 

405 

Harvest 

405 

Orcutt's 

407 

Rose-flowered 

406 

Hookera 

Small  406 

Star-flowered  407 

Thread-leaved  407 

Horsetail  Family  38 

Horsetail 

California  40 

Common  39 

Giant  39 

Marsh  40 

Sedge-like  41 

Swamp  40 

Hyacinth 

Water  349 
Wild 

Lilac-flowered 

401 

Imperata    (see  Grass) 

Indian's  Dream  26 

Iris  Family  461 

Iris 

California  465 

Clackamas  463 

Douglas's  464 

Hartweg's  463 

Long-petalcd  462 

Purdy's  464 

Siskiyou  464 

Slender-tubed  465 

Tough-leaved  463 

Western  462 

Joshua   Tree  446 

Juniper 

■California  75 

Dwarf  n 
Rocky  Mountain   76 

Utah'  75 

Western  76 

Knot-grass 

(see  Grass) 

Kobresia 

Bellard's  281 

Koeleria 

(see  Grass) 

Koeler's  Grass 

(see  Grass) 

Kruhsea  458 

Lace-fern    (see  Fern) 

Ladies'  Tresses 

Hooded  479 

Western  479 

Lady-fern   (see  Fern) 

Lady's  Slipper 

California  470 

Clustered  471 

Mountain  471 

Yellow  471 

Larch 

Alpine  61 

Western  60 

Lily  Family  379 

Lily 

Alp  430 

Bolander's  418 

Coast  418 

Columbia  420 

Desert  411 

Easter  428 

Fawn 

Alpine  428 

California  428 

Coast  429 

Giant          _  428 

Henderson's  429 


Lily 

Mistletoe 

Howell's 

430 

Fir 

530 

Lemon-colored 

Hemlock 

531 

429 

Larch 

530 

Purple 

430 

Pinon 

530 

Sierra 

427 

Western 

529 

Small-flowered 

Fir 

533 

427 

Hairy 

534 

Yellow 

427 

Libocedrus 

532 

Humboldt's 

420 

Long-spiked 

534 

Leopard 

419 

Moonwort 

3 

Lilac 

417 

Oregon 

3 

Mountain 

411 

Moss-grass 

Parry's 

418 

(see  Grass) 

Sego 

441 

Mountain-rice 

Star 

375 

(see   Grass" 

) 

Tiger 

Muhlenbergia 

Small 

419 

(see  Grass) 

Triplet 

402 

Muilla 

Washington 

417 

Common 

397 

Western 

419 

Crowned 

397 

Lily-of-the-Vall 

EY 

Rough 

397 

Family 

448 

Mutton-grass 

Lip-fenl    (see   Fe 

-n) 

(see  Grass) 

Lizard's-Tail 

Naias  Family 

92 

Family 

485 

Naias 

Lophotocarpus 

Guadeloupe 

93 

California 

100 

Large 

92 

Lyme-grass 

Slender 

93 

(see  Grass) 

Nettle  Family 

523 

Maiden-hair 

Nettle 

(see  Fern) 

Brewer's 

524 

Male-fern   (see  Fern) 

California 

525 

Manna-grass 

Coast 

525 

(see  Grass) 

Dwarf 

525 

Mariposa 

Hoary 

524 

Big-pod 

439 

Lyall's 

525 

Brilliant 

438 

Small 

525 

Butterfly 

444 

Western 

526 

Catalina 

439 

Nit-grass 

Club-haired 

440 

(see  Grass) 

Davidson's 

441 

Nolina 

Dunn's 

442 

Bigelow's 

448 

Golden-bowl 

440 

Parry's 

448 

Greene's 

438 

Nut-grass 

Howell's 

439 

(see  Grass) 

Lcichtlin's 

443 

Nutmeg,  California  51 

Meadow 

443 

Oak 

Kennedy's 

440 

Alvord's 

521 

Lemmon's 

446 

Black,  California 

Palmer's 

442 

517 

Plain 

443 

Blue 

519 

Plummer's 

445 

Brewer's 

519 

Red 

440 

Canon 

522 

Splendid 

442 

Deer 

521 

Weed's 

445 

Encina 

518 

Yellow 

444 

Engelmann's 

519 

Medusa    Head 

Garry's 

518 

(see  Grass) 

Huckleberry 

522 

Melica   (see  Grass 

0 

Island 

521 

Mesquite-grass 

Kellogg's 

517 

(see  Grass) 

Leather 

520 

Mexican  Tea 

V 

Live 

Millet   (see  Grass 

) 

California 

518 

Mistletoe  Family 

Sierra 

517 

528 

MacDonald's 

520 

Mistletoe 

Maul 

522 

California 

532 

Oregon 

518 

Colorado  Desert 

533 

Palmer's 

522 

Constricted 

532 

Roble 

518 

Dense 

533 

Sadler's 

521 

Dwarf 

Scrub,   California 

American 

529 

520 

Douglas's 

531 

Tan-bark 

516 

ENGLISH  INDEX,  INCLUDING  POPULAR  PLANT  NAMES       555 


Oak 

White,  California 

518 
Oak-fern  (see  Fern) 
Oat  (see  Grass) 
Odontostomum 

Hartweg's  412 

Onion 
Austin's  392 

Bolander's  305 

Broad-stemmed  388 
Brewer's  385 

Burlew's  388 

Coastal  394 

Crinkled  395 

Cusick's  387 

Douglas's  383 

Dwarf  384 

Early  396 

Fringed  389 

Geyer's  383 

Hickman's  393 

Hooker's  390 

Jones's  393 

Kellogg's  386 

Lemmon's  392 

Many-flowered  386 
Narrow-leaved  394 
Nevada  393 

Nevius's  391 

Nodding  382 

Olympic  387 

One-leaved  396 

Paper-flowered  396 
Parish's  389 

Parry's  390 

Patis  392 

Peninsular  395 

Pitted  391 

Red 

Dark  389 

Red-skinned  383 

Rock  385 

Sanborn's  390 

Scythe-leaved  385 
Serrated  394 

Sierra  391 

Red  388 

Swamp  382, 384 

Three-bracted  384 
Tolmie's  387 

Watson's  386 

Onion-grass 

(see  Grass) 
Ookow 

Northern  408 

Orchard-grass 

(see  Grass) 
Orchid  Family       469 
Orchid 
Bog 

Boreal  473 

Green-flowered 

472 
Slender  472 

Sparsely  Flowered 
473 
Thurber's  473 

White-flowered 

474 

Phantom  478 

Round-leaved 

Large  477 

Palm  Family         344 


Palm 

California  Fan  345 
Panicum  (see  Grass) 
Parsley-fern 

(see  Fern) 
Pellitory 

Florida  527 

Pennsylvania  526 
Pepperwort  Family 

33 
Pepperwort 

Hairy  34 

Nelson's  34 
Pickerel-Weed 

Family  349 
Pilularia 

American  34 

Pine  Family  52 
Pine 

Big  Cone  59 

Bishop's  60 

Black  57 

Bristle-cone  55 

Coulter  59 

Digger  58 

Foxtail  54 

Jeffrey  57 

Knob-cone  58 

Limber  54 

Lodge-pole  59 

Monterey  57 

Nut  55 
Piiion 

One-leaved  55 

Parry's  55 

Prickle-cone  60 

Sugar  53 

Tamarack  59 

Torrey  56 
White 

Mountain  53 

Western  53 

White-bark  54 
Yellow 

Western  56 
Pine-grass 

(see  Grass) 
Piperia 

Alaska  474 

Coast    _  477 

Cooper's  475 

Elegant  476 

Lance-leaved  475 

Long-spiked  476 

Many-flowered  476 

Narrow-petaled  475 
Purple-flowered  477 
Pine-vine 

California  536 
Plantain 
Rattlesnake 

Menzies's  481 
Water- 
Common  98 
Fringed  99 
Geyer's  98 
Pleuropogon 

(see   Grass) 
Polypody 

California  8 

Coast  7 

Western  8 

PoNDWEED  Family  83 


Pondweed 

Common  Floatin 

g 

84 

Curled-leaved 

87 

Eel-grass 

89 

Fennel -leaved 

90 

Horned 

92 

Large-leaved 

85 

Leafy 

88 

Long-leaved 

87 

Nevada 

89 

Northern 

86 

Nuttall's 

85 

Rafinesque's 

84 

Richardson's 

88 

Robbin's 

90 

Shining 

87 

Small 

89 

Spiral 

85 

Various-leaved 

86 

White-stemmed 

88 

Ziz's 

86 

Poplar 

Balsam 

486 

Prairie-grass 

(see  Grass) 

Pretty  Face 

399 

Purple-eyed  Grass 

(see   Grass) 

Putty-root 

Adam-and-Eve 

482 

Quack  Grass 

(see  Grass) 

Quaking-grass 

(see  Grass) 

QuiLLWORT  Family  35 

Quillwort 

Bolander's 

37 

Braun's 

37 

Flett's 

36 

Flowering 

95 

Howell's 

37 

Nuttall's 

38 

Orcutt's 

38 

Piper's 

36 

Western 

36 

Rabbit's   Foot 

(see  Grass) 

Redtop   (see  Grass 

0 

Redwood 

69 

Reed 

Common 

183 

Giant 

183 

Reed-grass 

(see  Grass) 

Rip-gut-grass 

(see  Grass) 

Running-pine 

45 

Rush  Family 

349 

Rush 

Basket 

355 

Baltic 

354 

Beaked- 

Brownish 

280 

White 

280 

Black-grass 

356 

Blunt-scaled 

360 

Bog 

353 

Bolander's 

365 

Brown -headed 

367 

Chestnut 

364 

Club- 

Dwarf 

270 

Few-flowered 

271 

Rush,  Club 

Keeled  270 

Low  271,272 

Ne-ada  273 

Three-square  272 

Tufted  271 

Water  272 

Colorado  357 

Columbia  364 

Common  353 

Cooper's  355 

Coville's  359 

Drummond's  352 

Dudley's  357 

Dwarf 

Inch-high  361 

Short-styled  361 

Yosemite  361 

Green-headed  363 

Hair-leaved  362 

Iris-leaved  368 

Knotted  366 

Jointed  362 

Long-anthered  367 

Long-leaved  360 

Long-styled  360 

Mariposa  365 

Merten's  363 

Mexican  354 

Oregon  362 

Parrv's  352 

Pointed  367 

Regel's        _  359 

Richardson's  363 
Rocky  Mountain  368 

Salt  354 


Scouring- 
Braun's 
Northern 
Prairie 
Summer 
Western 

Sharp-fruited 

Short-leaved 

Sickle-leafed 

Sierra 

Slender 

Soft 

Spike- 
Beaked 
Blunt 
Bolander's 
Capitate 
Creeping 
Decumbent 
Dombey's 


42 

41 

42 

41 

42 

366 

357 

359 

364 

358 

353 

266 

263 

265 

262 

263 

265 

266 

Engelmann's      263 

Flat-stemmed   266 

Needle  264 

Ovoid  262 

Pale  264 

Parish's  265 

Purple  262 

San   Jacinto     264 

Spiny  355 

Spreading  353 

Straight-leaved    358 

Thread  353 

Three-stamened   368 

Toad 

Common  356 

Round-fruited  356 

Torrey's  366 

Western  358 
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Rush 
Wood- 
Common  371 
Donner  370 
Forked              370 
Piper's  370 
Small-flowered  369 
Smooth  369 
Spiked  371 
Wrinkled  365 
Rush-grass 

(see  Grass) 
Rye-grass 

(see  Grass) 
Saccaton   (see  Grass) 
Saitas 

Common  409 

Manv-flowered     409 
Twining  408 

Salt-cedar 

(see  Grass) 
Salt-grass 

(see  Grass) 
Salvinia  Family     35 
Sandalwood  Family 
527 
Sand-bur  119 

Sarsaparilla  458 

Satin-grass 

(see   Grass) 
Saw-grass 

(see  Grass) 
Scheuchzeria  97 

Schoenolirion 

Bracted  413 

White-flowered    412 
Scouring-rush 

(see  Rush) 
Sedge  Family         255 
Sedge 

Abruptly  Beaked 

309 
Alpine 

Sierra    .  333 

Ample-leaved       327 
Awl-fruited  208 

Awned  341 

Beaked  343 

B  ebb's  304 

Bifid  329 

Black  281 

Black  and  White- 
scaled  331 
Blackish  290 
Bolander's  301 
Brainerd's  319 
Brewer's  289 
Bristle-stalked  315 
Bristly  344 
Broom 

Pointed  303 

Brownish  314 

Buxbaum's  329 

California  323 

Canyon  326 

Capitate  290 

Cascade  317 

Clasping-bracted  311 
Cloud  309 

Clustered 

Northern  315 

Coiled  290 

Cold-loving 
American  326 


Sedge 

Sedge 

Columbia 

335 

Nerved 

Crater  Lake 

333 

Alpine 

298 

Crawford's 

303 

Sierra 

298 

Cusick's 

297 

Northwestern 

321 

Davy's 

306 

One-sided 

302 

Deceiving 

321 

Oregon 

340 

Dense 

295 

Panicled 

Douglas's 

291 

Lesser 

297 

Dry 

293 

Piper's 

307 

Dudley's 

296 

Porcupine 

343 

Engelmann's 

289 

Presl's 

312 

Few-flowered 

342 

Pyrenean 

289 

Few-fruited 

313 

Raynold's 

329 

Few-ribbed 

334 

Retrorse 

343 

Field 

Rocky  Alountain  315 

Clustered 

292 

Holm's 

332 

Flaccid-leaved 

323 

Rough 

337 

Foot-hill 

294 

Rough-sheathed 

333 

Fox 

296 

Round-fruited 

319 

Western 

295 

Ross' 

320 

Fragile-sheathed  303 

Rusty 

310 

Geyer's 

316 

San  Diego 

327 

Golden-fruited 

322 

Sand  Dune 

292 

Green 

341 

Santa  Barbara 

336 

Green-fruited 

335 

Schott's 

337 

-sheathed 

302 

Sharp-fruited 

338 

Greener 

331 

Sheldon's 

341 

Hairy 

Shore 

327 

Olney's 

324 

Short 

320 

Hare 

Short-beaked 

292 

Mountain 

307 

Short-grass 

316 

Sierra 

308 

Short-liguled 

296 

Harford's 

311 

Short-stemmed 

320 

Hasse's 

322 

Shorter-beaked 

304 

Heller's 

330 

Shorter-scaled 

301 

Henderson's 

323 

Showy 

328 

Hepburn's 

288 

Sierra 

Hinds's 

334 

Hairy 

324 

Hoary 

314 

Silvery 

314 

Hood's 

293 

Single-spiked 

Inflated 

342 

Alaskan 

318 

Western 

342 

Canadian 

318 

Inland 

299 

Western 

318 

Involute-leaved 

291 

Siskiyou 

317 

Jones's 

297 

Sitka 

336 

Kellogg's 

335 

Slender          304. 340 

Large-headed 

293 

Sierra 

310 

Lemmon's 

325 

Slender-beaked 

302 

Liddon's 

305 

Slenderer 

313 

Livid 

322 

Slough 

339 

Long-awned 

Small-bracted 

313 

Alaskan 

328 

Small-headed 

299 

Long-stoloned 

319 

Small-winged 

308 

Luzula-leaved 

326 

Smooth-beaked 

310 

Luzula-like 

325 

Smooth-fruited 

330 

Lyngbye's 

339 

Smooth-stemmed 

Many-ribbed 

305 

299 

Many-stemmed 

316 

Soft-leaved 

314 

Mariposa 

309 

Stellate 

Meadow 

306 

Coastal 

300 

Mountain 

308 

Larger 

301 

Mendocino 

325 

Western 

300 

Merten's 

332 

Sturdy 

294 

Monterey 

312 

Thick-fruited 

312 

Mountain 

Thick-headed 

311 

Round-fruited  338 

Thread-leaved 

317 

Mount   Rainier 

332 

Tolmie's 

328 

Mount  Shasta 

305 

Torrent 

337 

Narrow-fruited 

306 

Tracy's 

307 

Narrow-wingec 

295 

Triangular-frui 

ted 

Narrower 

300 

321 

Native 

291 

Valley 

294 

Nebraska 

334 

Various-nerved 

330 

Sedge 

Vernacular  291 

Water  336 

Well-fruited  338 

Whitney's  324 

Woolly  340 

Yosemite  339 
Tamarack 

Western  60 

Seed-Bearing  Plants 
50 

Selaginella  Family 
46 

Selaginella 

Alpine  49 

Bigelow's  47 

Bluish  50 

Bushy  47 

Desert  47 

Douglas's  46 

Festoon  48 

Gray  47 

Hansen's  48 

Mojave  49 

Oregon  48 

Pygmy  47 
Rockv  Mountain  48 

Wallace's  49 

Sequoia 

Giant  69 

Shield-fern 

(see  Fern) 

Skunk  Cabbage 

Yellow  346 

Slough-grass 

(see  Grass) 

Smilax  Family  459 

Smilax 

California  459 

Soap  Plant 

Common  413 

Solomon's  Seal 

Lily-leaved  455 

Nuttall's  454 

Two-leaved  455 

Western  453 

Spanish  Bayonet  447 

Spike-rush  (see  Rush) 

Spleenwort 

Green  19 

Maidenhair  18 

Western  18 

Sprangle-top 

(see  Grass) 

Spruce 

Brewer's  62 

Engelmann's  61 

Sitka  62 

Weeping  62 

Squirrel-tail 

(see  Grass) 

Star-grass 

(see  Grass) 

Star  Lily  375 

Star  Tulip 

Baker's  -435 

Blue  433 

Dwarf  434 

Elegant  434 

Green-banded  441 

Hairy  434 

Large-flowered  437 

Lobb's  436 

Long-haired  438 
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Star  Tulip 

Lyall's 

Naked 

Oakland . 

Purdy's 

Shasta 

Tolmie's- 

Yellow 
Stars 

Golden 

Cleveland's 
Common 
Stenanthium 

Western 
Stenophyllus 

Hair-like 
Stink-grass 

(see  Grass) 
Stipa  (see  Grass) 
Surf-grass 

(see  Grass) 
Sweet  Gale 
Tamarack 

Western 
Tape-Grass 


437 
436 
436 
435 
437 
435 
433 


399 

398 

374 
267 


508 


60 

Family 

103 

Taxodium  Family  68 

Thin  Tail  (see  Grass) 

Timothy  (see  Grass) 


Three-square 
Tickle-grass 

(see  Grass) 
Toad-flax 

Bastard 
Tofieldia 

Western 
Trillium 

Brook 

Giant 

Petioled 

Western 


272 


527 

372 

451 
451 
451 
450 


Triodia  (see  Grass) 
Trisetum   (see  Grass) 

Triteleia 

Bicolored  402 

Bridges's  404 

Common  402 

Hall's         _  403 

Henderson's  404 

Howell's  402 

Large-flowered  401 

Long-rayed  403 

Slender  404 

Yellow  403 

Tule  Potato  101 

Tulip 

(see  Star  Tulip) 

Turkey-beard 
Western  ^72, 

Twayblade 
Broad-lipped        480 

•   Heart-leaved        480 
Loesel's  481 

Northwestern       480 

Twisted-stalk 

Clasping-leaved    457 
Simple-stemmed  458 

Velvet-grass 

(see  Grass) 

Wake-robin 
Giant  451 

Petioled  451 

Western  450 

Walnut  Family  509 

Walnut 

California  509 

Water-Plantain 

Family  97 

Water-plantain 
(see  Plantain) 


Waterweed 

1 

Willow 

Rocky  Mountain  103  | 

Red               489, 

490 

Wax-myrtle 

River 

492 

California 

509 

Rock- 

507 

Wheat-grass 

Rocky  Mountain 

507 

(see  Grass) 

Scouler 

505 

Willow  Family 

486 

Sierra 

499 

Willow 

Silver-leaved 

492 

Alpine 

500 

Sitka 

505 

Arroyo 

496 

Slender 

493 

Barclay's 

498 

Snow 

507 

Beautiful 

503 

Soft-leaved 

491 

Bebb 

506 

Valley 

491 

Bluish 

502 

Yellow 

494 

Bog 

494 

W^itch-grass 

Brewer's 

504 

(see  Grass) 

Cascade 

500 

Wood-fern 

Caudate 

489 

(see  Fern) 

Coast 
Coulter 
Del  Norte 

500 
505 
504 

Woodsia 

Oregon                      6 
Rockv  Mountain     6 

Drummond 
Dusky 
Eastwood's 
Farr's 

503 
493 
499 
495 

Wolffiella 
Saber-shaped 
Tongue-shaped 

348 
349 

Feather-vein 

501 

Yerba  Mansa 

485 

Firm-leaf 

496 

Yew  Family 

50 

Geyer 

506 

Yew 

Goodding's 

490 

Western 

51 

Idaho 

497 

Yucca 

Jepson's 

504 

Fleshy-fruited 

447 

Lemmon's 

502 

Mojave 

447 

Mackenzie 

495 

Zygadene 

Mono 

501 

Deadly 

Z77 

Mountain 

Desert 

2,76 

False 

497 

Fremont's 

375 

One-colored 

496 

Giant 

375 

Parish 

492 

Glaucous 

375 

Peach-leaved 

490 

Panicled 

376 

Piper's 

499 

Rocky  Mountain  Z77 

Polished 

490 

Small-flowered 
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ADDITIONS  AND  CORRECTIONS 

Page  62,  Fig.  133.     Add  the  reference  Picca  sitchcnsis  Carr.  Traite  Conif .  260.     1855. 

Page  72,  Fig.  152.     Add  the  synonym  Cupressus  forbcsii  Jepson,  Madrono  1 :  75.     1922. 

Page  80,  Fig.  166.     For  "Typha  bractesta"  read  "Typlia  bracteata." 

Page  82,  Fig.  169.     For  "California  Bur-reed"  read  "Greene's  Bur-reed." 

Page  92.     For  "Family  5"  read  "Family  4." 

Page  93.     For  "Family  4"  read  "Family  5." 

Page  94.  After  the  generic  description  of  Phyllospadix  add  "A  genus  of  two  species, 
peculiar  to  the  Pacific  Coast  of  North  America.    Type  species :  Phyllospadix  scoulcri  Hook." 

Page  96,  generic  description  of  Triglochin,  line  5.   For  "Ovaries  6"  read  "Ovaries  3-6." 

Page  212,  Fig.  493.  Add  the  synonym  Panicularia  occidentalis  Piper;  Piper  &  Beattie, 
Fl.  Northw.  Coast  59.     1915. 

Page  300,  Fig.  711.     For  "Carex  ormatha"  read  "Carex  ormantha." 
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